| 











SCIENTIFIC AMERICAN. | 


A Weekly Review of Progress 


* + 
= 1 

















Published Weekly by 
Scientific American Publishing Co. 
Munn & Co., New York, N. Y. 


Entered as second class matte! ‘ B 1870 


Vol. CX¥' No. 
November 22, 1919 


in 


INDUSTRY - SCIENCE - INVENTION - MECHANICS 





CONVERTED “TANK" AS A MOUNTAIN CLIMBER.-- (See page 51%). 
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1? timed other cigarette you’ve ever 
smoked stopped somewhere short of 
giving you what Chesterfields can and do 
give—the greater enjoyment of a cigarette 
that satisfies. 


Chesterfields do more than please your 
taste. They give to your smoking a new 
zest and interest for they “touch the spot” 
—they let you know you’re smoking. The 
Chesterfield blend of fine Turkish and 


Domestic tobaccos really satisfies. 


And the blend is the manufacturer’s 
private formula. Unlike a patent, it can- 
not be copied or even closely imitated. 


It’s Chesterfields—and Chesterfields only 
—if you want this new thing in cigarette 


enjoyment. Kage Oe. . 


Moisture - proof. package 
keeps them firm and fresh, 
whatever the weather. 


hesterfield 
(@) (@7AN) 24 D4 hs eS 
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The motor truck has come into its 
own because it offers the most eco- 
nomical and most dependable form 
of transportation that has ever been 
developed. 


The business man has found that 
it actually pays to “ship by truck” 
—and profits are the ultimate aim 
of every business. 


If you have a haulage problem, it 
is safe to say that truck equipment 
will solve it with utmost efficiency. 
That has been the experience of 
business the world over. 


And, if you specify the Paige, you 
are adding just one more factor of | 
safety in your investment. 


THE PAIGE-DETROIT MOTOR CAR CO. 
DETROIT 
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ONEL METAL is a white alloy — a natural combination of 
67 percent nickel, 28 percent copper, and 5 percent other metals, 
chiefly iron and manganes2. It contains no zinc. The nickel and 
copper bear the same relation to each other in the refined metal 








as in the ore when taken from the mine. 


MONEL Metal is non-corrodible — 
strong as steel—tough and ductile. 
Withstands acids, alkalies, high tem- 
peratures, and erosive action of hot 
gases and superheated steam. Can 
be cast, forged, rolled, drawn, ma- 
chined, brazed, soldered, and welded 
by electric or oxy-acetylene method. 
Takes and retains a perfect nickel 
finish, 


The International 
43 Exchange Place 










Write for detailed information as to 
whether MONEL Metal could re- 
place with economy and greater satis- 
faction the material you are now 
using. Our Technical and Research 
Department is at your service. 


MONEL Metal is manufactured in 
the form of rods, castings, forgings, 
wire, sheets, strip stock, etc. Some 
of its common uses are valve trim, 
pump rods and liners, turbine blading, 
mine screens, filter cloth, gasoline still 
plugs, spark plug electrodes, propel- 
lers, ornamental trim, roofing, golf 
club heads, table cutlery, and window 
screens, 


Nickel Company 
New York, N. Y. 




















tot an all ai a! pe doe i ae ee: ee 1 


19}9 





| i 














I’ 


iii SEVENTY-F 1k 


TA VER Oo 











THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 








OLUME CXXI. | 
VNUMBER 21! 


NEW YORK, NOVEMBER 22, 1919 108.00 A YEAR 














HOW LIGAT, REFRACTED BY THE EARTH'S ATMOSPHERE, REACHES THE MOON WHEN SHE IS IN ECLIPSE AND MAKES HER VISIBLE 


WHY ARE LUNAR ECLIPSES VISIBLE? 


We know that our moon possesses no light of her ow, 
and that her silvery beams are merely rays from the sun 
reaching her surface and then being reflected to us. 
Therefore, were there no sun she would be utterly in- 
visible. Moreover, we know that a lunar eclipse is 
caused by our earth's getting between the sun and moon 
so as to cut off most of the solar light from reaching 
her surface. But since our earth's body is absolutely 
opaque, since no light can pass through it, how is it 
possible for any of the sun's rays to reach the moon's 
surface when our earth cuts off the sun's light during 
a total eclipse of the moon? She is thousands of miles 
distant, and unless some of the solar rays reached her, 
she should in the middle of a total eclipse be utterly 
invisible to us. 

The explanation is that although none of the sun's 
rays can pass through our earth, they can pass around 
it. This is what really happens - a small part of the 
sunlight is refracted or bent around our earth’s sur- 
face by moans of its atmosphere. Were there no terres- 
trial atmosphere and were the solar rays not refracted 
within that atmosphere, the moon, during a total 
eclipse, would become wholly dark and invisible. Of 
course, the copper-colored appearance of our satellite 
at such a time is due to the influence of our earth's 
atmosphere. The illustration on this page will serve 
to make clearer this explanation.- C. N. Holmes. 


ALCOHOL PRESENTS A SUBSTITUTE FOR ACETYLENE 


One of the newer developments in the use of alcohol is 
its utilization in the separation and purification of 

Gm-turpentine. Another relatively new development is 
its use in the catalytic production of ethylene, which 


has beon considered as a substitute for acetylene in 
cutting and welding operations. Comparative tests have 
shown it to possess many advantages over the more usual 
combustible for this purposee As far as heat of com- 
bustion is concerned, ethylene has a slightly higher 
coefficient. Moreover, in the working of covper it has 
been found impossible to make a satisfactory weld with 
acetylene, because of the formation of carbon and the 
consequent blistering in the weld. This is not thecase 
with acetylene; perfect copper welds have been made us- 
ing it. In addition to its availability for welding 
copper, the ethylene process of aluminum welding and 
lead burning makes for much better results than does 
the use of acetylene. Finally, ethylene has been fount 
to possess considerable value for heating and lighting. 


A NEW USE FOR ICE 


Up to the present it has been possible to make only 
small cavities in concrete; but under a new German pat- 
ent a big advance appears to have been brought about. 
Pieces of ice, corresponding to the measurements df the 
cavity required, are embedded in the concrete mass, and 
small channels are introduced to allow of the rapid re- 
moval of the water after molting. In this way not only 
can small concrete constructions, such as pillars,beams 
and stairs, be supplied with a hollow space, but large 
fixed blocks can be made with several chambers, such as 
are required for walls of houses or ships. The procsss 
is of particular advantage in reinforcing concrete with 
iron. The iron parts are not built in during the stan- 
ping, but are attached to the ice blocks before the be- 
ginning of the work, which increases its strength. The 
continual moistening usual in concrete work is rendered 
unnecessary by the new process, as the loss by evapora~- 
tion is made good from the melted ice. 
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The object f this pournat w to record accurately and 
lucidily { i mechanical and industrial 
news of the day is a weekly journal, it is in a posi- 
tion (o announce interesting developments before they 
are published ela: where 
Uhe Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 


articles are accompanied by ph8tographs 


OUR FIRST RIGID AIRSHIP 


We are about to become possessed of 
our first rigid airship, and it is 
noteworthy that it will be the larg- 
est of its type in existence. We had 
already mentioned, in these columns, 
that the Navy Department was consid- 
ering the acquisition of one of the 
British airships and announcement is 
how made that it has been decided to 
purchase the British rigid dirigible 
R-38, which is nearing completion in 
England. The sum of two and o.13-half 
million dollars was appropriated by 
Congress for the purchase of this 
ship and for the training of the pi- 
lots. The statement made public by 
the Department says that the success 
of the British in building and oper- 
ating rigid airships was clinched by 
the trip of the R-34 to the United 
States, and its return to England. 
Although the Germans had many years‘ 
start of the British the latter have 
made remarkable progress in the past 
few years. 

Our new ship in external appearance 
will look as though she were sister 
to R-54; but as a matter of fact her 
dimensions, horse-power, speed and 
radius of action will be much great- 
er. Those who saw C-5, the latest 
United States naval dirigible of the 
non-rigid type, will realize how big 
a ship is R-38, when it is said that 
her capacity of 2,724,000 cubic feet 
is fifteen times that of C-5, which, 
it wili be remembered, after making 
a record flight between Cape May and 
Newfoundland was torn from her moer- 
ings by a sudden gale, blown out to 
sea, and lost. 

R-34 was 672 feet in length, and ef 
proportionate diameter; but R-38 is 
694 feet in length, 86 feet in diam- 
eter, and carries a load of 45 tons. 
Like her predecessor, she is expect- 
ed to attain the maximum speed of 60 
knotse The British Air Ministry has 
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offered to train the personnel for 
R=-38- This offer will probably be 
accepted, and the new ship be flown 
across to the United States in charge 
of her own officers and crew, 


NECESSITY NOT THE MOTHER 
OF INVENTION 


One of the many benefits which we 
are reaping, in partial compensation 
for the terrible cost of the war, is 
a clearer, more wide-spread recogni- 
tion of the inestimable value to the 
community, of scientific knowledge 
and scientific methods. 

Before the war, we had reached the 
pointof acknowledging the utility of 
science as a servant. But there was 
no equally well diffused apprecia- 
tion of the great value of the sci- 
entific investigator as a leader, as 
one who advances to meet human needs 
before they are felt. Yet it is in 
just this that the value of scienti- 
fic research lies. The born inves- 
tigator never waits until he can see 
practical application before setting 
to work upon a problem. If he did 
this he would often not only be late 
in bringing his results into use,but 
in many cases he would fail to reach 
any solution at all. For many truths 
are perceived as links ina chain. 
The solution of some practical prob- 
lem may call for an understanding of 
some of the middle links; but this 
cannot be realized till some person, 
from motives which may have nothing 
to do with this practical problem in 
question, has forged the first links 
in the chain. 

Again, in many instances, even the 
existence of a practical problem is 
not foreseen till the trail has been 
blazed by some workerin pure science. 
Hertz would not have produced elec- 
trical waves in the laboratoryif the 
genius of Maxwell had never foretold 
their existence, and sven their ve- 
locity, twenty years earlier. And 
Marconi would never even have had an 
opportunity to exercise his ingenui- 
ty in making practical wireless tel- 
egraphy an accomplished fact had not 
Hertz thus forged the second link. 

Here invention was born, not of ne- 
cessity but of opportunity. And the 
opportunity was furnished by labors 
pursued and by discoveries made from 


that sheer curiosity which ne in 
the iark to find the light from mere 


love of light, and without any imme- 
diate thought of utility. Jt is not 
for nothing that nature has put into 
the mind of man this spirit of in- 
quirye By it he is enabled, indeed 
compelled to gather knowledge tefore 
the necessity arise, and to meet the 
emergency, when it comes, prepared. 
Necessity is not the mother of in- 
vention; kmowledge ami experiment 
are its parentse This is seen clear- 
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ly in many industrial discoveries, — 


high-speed cutting tools were not, 
necessity which preceded, but an 
plication that followed, the discoy. 
ery of the properties of tungsten. 
chromium alloys; so, too, the use of 
titaninm in arc lamps and of vanadj. 
um in steel were sequels to the ip. 
dustrial preparation of these metal, 
and not discoveries made by force of 
necessitye 

It is a poor policy that waits upon 
necessity to point the way to prog. 
resse The man who is wide awake has 
his eyes open for opportunity; ani 
this antitipates the call of neces. 
sity. 

The modern version of the old prov. 
erb is: Opportunity is the mother of 
invention 


THE ROOT OF THE MATTER 


Frequently during the war and since 
that highly able and representative 
body of men, the United States Coun- 
cil of National Defense, has ad. 
dressed itself to the nation in 
words of instruction and encourage. 
ment; but never has it put forwan 
more timely or forceful facts than 
théase in its last statement on the 
high cost of living. 

As a result of a careful investiga. 
tion it finds that the nation's pro- 
ductive powers have not been fully 
utilized since the armistice; that 
too few goods, notably the necessi- 
ties of life, have been produced; 
that even some of these goods have 
been withheld from the market, ani 
therefore from the people; that the 
high cost of living is due, in part, 
to unavoidable war waste, ami an in- 
crease in money and credits; lastly, 
that there has been and is consider- 
able profiteering, both intentional 


and unintentional. 
The Council tells us that the reme- 


dies are; to produce more goois, am 
to produce in proportion to the need 
for them; to stamp out profiteering 
and to stop unnecessary hoarding; te 
enforce vigorously present laws, and 
promptly to enact such further laws 
as are necessary to prevent and pul- 


ish profiteering and needless hoard- 
ing; to bring about better coopera- 


tion and methods in distributing and 
in marketing goods; and, finally, to 
keep both producer and consumer ful- 
ly informed as to what goods are re- 
quired, and what supplies are avail- 
ble, so that production may antici- 
pate the country's demand. 

And so, perhaps we shall not be far 
wrong if we say that this problem is 
as much &@ moral as an economic On@s. 
We referred some weeks ago to Ameri+ 
cats moral break-down since the om 
of the war. This break-down now men- 
aces out material as well as spirit- 
ual welfare. Let us check it! 
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Automobile 


COAL GAS AS AUTOMOBILE FUEL.-- In 
the course of the world war many mot- 
or vehicles were operated in England 
with coal gas because of the scarci- 
ty of gasoline. The gas was contain- 
ed in collapsible bags made of rub- 
perized balloon fabric. At present, 
however, compressed gas in.steel cyl- 
inders is being tried. It is stated 
thet the gas is forced in to pres- 
sures as high as 2,250 pounds per 

e inch. The cost of compression 
is stated to vary between 40 and 75 
cents per 1,000 cubic feet of free 
gas, and the cost as fuel in the en- 
gine is equivalent to a cost of 12 
cents per gallon on the liquid fuel 
replaced. 


WORN INLET VALVE GUIDES.-- A good 
deal of the irregularity of running 
on closed throttle and want of flex- 
ibility of the automobile or truck 
engine can be accounted for if the 
guides of the inlet valves are worn, 
espegially if some are worn more 
than others. The valve stems should 
be a good fit in their guides yet 
have sufficient freedom to recipro- 
cate easily. If they fit loosely and 
differently, the amount of air drawn 
up around them on the suction stroke 
of the piston will have the effect 
of interfering, more or less serious- 
ly, with the operation, as the mix- 
ture drawn into the cylinder will 
not be the gas determined by the car- 
buretor, but one more or less and al- 
ways variably thinned out by the air 
drawn into these leakages. Valve 
stems and guides should, therefore, 
be a good working fit and all alike. 


VALUE OF AUTOMATIC CONTROL.-- Auto- 
matic engine speed control is a val- 
uable contribution to motor truck de- 


sign and is found on a number of well. 


know American trucks. Its chief ob- 
ject is the prevention of deprecia- 
tion due to faulty driving and over- 
speeding. The controller prevents a 
motor from racing when the clutch is 


released. It stops wear and tear on 
the clutch and other mechanism, 
Which results from the clutch being 
engaged while the engine is running 
at a high speed. It eliminates shock 
and strain due to sudden accelera- 
tion and too quick application of 
power, There is also economy of op- 
eration, besides a noticeable de- 
crease in the cost of truck main- 

® as applying to repair and 
replacement expense. The control- 
ler compels judicious driving, and 
the saving that it effects is prov- 
éd by a comparison of operating 
costs, hetween vehicles that are 
automatically governed and those 
that depend on the judgement of the 
operator for engine control. 
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Astronomy 


VISIBILITY OF BRIGHT LINES.-- The 
visibility of iines, both bright and 
dark, is a subject that has yarious 
astronomical applications and has of- 
ten been investigated by astronomers, 
including Barnard, Lowell, and others. 
Dr. Louis Bell has just reported in 
Science the results of several exper- 
iments on the visibility of light- 
colored lines against a dark back- 
ground. One of these was made with a 
white thread 0.008 inch in diameter, 
stretched zigzag against black paper. 
The brightness contrast between the 
thread and the background was about 
16 : 1. In sunshine the thread was in- 
distinctly but unmistakably visible 
at a distance of 300 feet; when the 
sun went in it was lost at about 200 
feet. The general conclusion is that 
the "minimum visible" for a linear 
object with strongly contrasted back- 
ground is about 0.5 second of are, 
which is less than 1/50 the "minimm 
visible” for a round spot giving sim- 
ilar contrast; a remarkable evidence, 
says Dr. Bell, of the efficient co- 
ordination of retinal impressions. 


MAGNETIC POLARITY OF SUNSPOTS.--The 
remarkable discovery of the magnetic 
field of sunspots made by Hale at Mt. 
Wilson Cbservatory in 1908, was the 
beginning of a series of researches 
stil] in progress at the same obser- 
vatory dealing with the phenomena of 
the sun. The letest publication on 
this subject, "The Magnetic Polerity 
of Sunspots", by Hale, Ellerman, Nich- 
clson and Joy, describes the ingen- 
ious methods by which the magnetic 
polarity of spots is now determined, 
and the interesting facts revealed by 
the application of this process. The 
principal results are thus swmrarized: 
The megnetic polarity of a sunspot 
can be deterrined by observetions of 
the Zeeman effect in the spectrum of 
the spot. The inclinations of the 
lines of force in sunspots can be 
measured with considereble precision. 
About 60 per cent of all sunspots 
are binary groups, (i.e., cecur in 
pairs, with or without attendant min- 
or spots) and it is found that the 
two principal members of these bin- 
ary groups, whether single or mlti- 
ple, are almost invariably of oppos- 
ite magnetic polerity. Unipoler spots 
usually exhibit some of the character- 
istics of bipolar groups. Before the 
last sunspot mininwm the magnetic po- 
larity of unipoler spots and of the 
preceding (i.e., westerly) members 
of bipolar spots was positive in the 
southern hemisphere of the sun and 
negative in the northern. Since the 
minimum these signs have been revers- 
ed. A scl.eme hes been developed at Mt. 
Wilson for clessifying sumspots on a 
basis of their magnetic properties. 


Electricity 


WHY BELGIANS WANT ELECTRIC TRACTION 
is brought out in a recent issue of 
Electrical World. The Belgian govern- 
ment has decided to start electrify- 
ing its railroads, beginning with the 
line from Brussels to Antwerp. In 
this connection it isclear that elec- 
tric traction has the advantages of 
distributing motive power along the 
train, achieving rapid acceleration 
and higher speétis than are attainable 
by steam, avoiding smoke and render- 
ing possible the use of water pover. 
Economically, steam lines are cheap- 
er to operate than electric, and the 
installation costs are lower; but 
these are counterbalanced by the pos- 
sibility of running increased freight 
and passenger service by electric 
methods. 


ELECTRIC POWER COLLECTION.-- Dr. 
Steinmetz, in a recent issue of the 
General Electric Review, points out 
that barriers to further progress are 
sometimes met in rapidly advancing in 
dustries and in electrical engineer- 
ing. The generation of electric power 
seems to have reached such a barrier. 
A motor is a comparatively small unit 
compared with the huge modern gener- 
ator. The very size of generating 
plants has made them more complex, 
but many of the refinements of con- 
trolling and switching mechanisms 
might be dispensed with in a power 
unit no larger than a motor unit. The 
author proposes the use of smali gen- 
erating installations with simple in- 
struments, switches and fuses, to 
make use of our small water powers 
and thus conserve our fuel resources. 


ELECTRIC SHOCKS.-- The war has 
brought out additional i:formation as 
to electric shock. Dr. S. Jellinek, 
in Elektrotechnik und Maschinenbau, 
remarks that the shocks resulting 
from contact with the eletrified wire 
fences used during the war (usually 
fed with a pressure of 1,000 volts) 
varied mich in severity. One more im 
portant factor was undoubtedly the 

state of preparedness" of the victim. 
Experience has shown that a shock 
which was likely to prove fatal if re- 
ceived unexpectedly, was harmless when 
anticipated. Experiments on animals 
have confirmed this impression and 
have been instrumental in showing that 
physiological effects of shocks ad- 
ministered with direct and indirect 
current are distinctly different. It 
is also remarked that a close resem- 
blance to death after shock should 
not be accepted too readily as proof. 
Persons apparently dead have not in- 
frequently recovered when artificial 
respiration was applied. It is bes* 
to give the victim the benefit of the 
doubt. 
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AFT: MOTOR TRUCKS RESCUING 
LOAN CAMPAIGN, RIGHT: 


A FLEE 


A CRIPPLED TANK WHICH HAD SLIPPET ITS GEARS 
OF 200 BIG TRUCKS AT AMFRICAN ARMY HEADQUARTERS, COBLENZ 


WHILE ENGAGED IN A LIBERTY 


WHAT THE WAR TAUGHT US ABOUT MOTOR TRUCKS 
HOW DESIGN AND CONSTRUCTION FARED IN THE GRUELLING TEST OF WAR SERVICE 


BY VICTOR W. PAGE, LATE MAJOK, A. Se, Ae Eo Fe 


It is not proposed at this late day 
to outline the important work per- 
formed by motor-driven apparatus in 
That wonderful work 
is already a matter of historical re 
cord. If amyone supposed that exper 
ience obtained through the military 
use of trucks would result in any 


the world war. 


radical changes in design or con- 
struction, he is mistaken; for the 
time elapsed since the beginning of 


the armistice, and the few changes 
nade in the standard trucks that 
erformed such gigantic feats of 
erve to bring out the 

e self-propelled vehicle 
was very well developed even before 
its use in such quantities by the 
warring powerse 

The conventional two-wheel-drive 
truck was suitable in the majority 


of the operations; but this is essen 


transport, 8 
fact that th 
. 


- SS 


tially a vehicle for use where roads 
exist with a surface that will pro- 
vide proper traction without too 
much tractive resistance. The four- 
wheel-drive trucks were found to be 
better adapted in those applications 
where roads were soft or non-exist- 
ent; and there were even more severe 
conditions that could be surmounted 
only by caterpillar-tread tractors. 
When all means of mechanical trans- 
port failed, such as near the tren- 
ches, recourse was had to men and 
miles, large numbers of which were 
required to mpve relatively small 
quantities of supplies, the individ- 
ual capacity being so limited. 

The writer was fortunate in having 
been assigned to engineering work 
which offered a splendid opportunity 
to keep in touch with the perforn- 
ance of automobiles used by all bran 


ches of the armye The Air Service 
used motor veHicles exclusively be- 
cause practically all their work 
could be done back of the lines, in 
areas where roads existed, making it 
possible to use conventional truck 
designs and trailers to good advant.- 
age. The same may be said of the 
tracks used by the Engineorse The 
Quartermaster Branch had to trans- 
port supplies under all conditions 
from the base ports to the trenches, 
and naturally that branch used any 
means of conveyance that the condi- 
tions demanded. The same applies to 
the Ordnance Department, which also 
was called upon to function under 
widely differing conditions that va- 
ried from almost ideal to the worst 
imaginable. 

The most favored trucks, of course, 
were by no means used under normal 
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AN MOTOR TRUCKS AT WORK IN FRANCE, 


THE LEFT HAND, VIEW WAS TAKEN IN BREST, THE OTHER IN A VOSGES FOREST 
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conditions; even those in 
service at the base ports 
and supply depots were not 
given the care that trucks 


would receive in civilian vi, pa 
useo ‘“o care was taken in L / 
joading, either in the dis- cone. 117, 

j f materi S / RETENTION 
tribution of material on CO) / “ae 


the truck or in the amount 
carried; ami the majority 
of the drivers handled the 
trucks in a way that indi- 
cated a reckless disregard 
of life and limb of the by- 
gtanders, as well as of the 
mechanical structure of the 
truck. The writer has ob- 
served trucks overloaded to 
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had passed was usually in- 
dicated by a variety of 
truck parts that had fallen 
by the way. The loss of a 
muffler and exhaust pipe as 
sembly was often overlooked 
by the driver and the truck 
stopped only if som3 really 
essential piece of the mech 
anism dropped off. 

Even if motor trucks had 
been found unsiutable for 
use under conditions of ab- 
use as already enumerated, 
it would not have been fair 
to question their practica- 
bility in normal industrial 








such a degree that the semi 
elliptic springs had flat- 
tened out to a point where a decided 
reverse camber could be seen. 
The care of trucks by the authori- 
ties and regulations for their garage 
ing when out of use, were not such 
as to encourage the average driver 
to take good care of his truck, even 
in those rare cases where one driver 
could be held responsible by being 
assigned to the same truck for seve- 
ral consecutive dayse Drivers were 
shifted from truck to truck and mot- 
or vehicles were moved from place to 
place and from the jurisdiction of 
one responsible officer to that of 
another without notice. Owing to 
lack of building material all trucks 
were parked out in the open when not 
in use, and so little shop space was 
available at most camps that only 
repairs of damage of the most seri- 
ous nature could be carried on, and 
then only to a few trucks at a time. 
Any adjustnents, inspection or lub- 
rication of truck mechanism had to 
be done in the open; and when one 
considers that it rains about 200 
days per year in sunny France, it 
will be understood why mechanism de- 
preciated rapidly. One gained the 
impression that more tracks rusted 
out than were worn out by useful ace 
tivities. 

When a conscientious driv- 


MAGAZINE OILING AND WICK FEED OF CLASS B WAR TRUCKS 
INSURE LUBRICATION OF CHASSIS PARTS OFTEN NEGLECTED 


the reason that such parts could not 
be seen beneath their protective 








coating. It was difficult for a m- 
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SOME ACCESSORIES FROM THE CLASS B 
WAR TRUCK THAT COULD BE USED TO 
ADVANTAGE, ON TRUCKS FOR CIVILIAN USE 


chanic to tighten nuts and bolts if 
he could not see them, so any road 
over which a truck train of any size 


applications. The fact of 
the matter is, however, the 
motor vehicle did work eff 
ciently under such trying conditions; 
and of course such gruelling tests 
could no‘ fail to disclose some weak- 
nesses of construction. Engineering 
men who were studying thr work of 
trucks were often at a loss to know 
whether certain breakages could be 
considered a weakness that ought to 
be corrected, or an inevitable conse 
quence of such conditions of operae 
tione 

The tendency of the average driver 
was to operate his truck at topmost 
speed, so it was essential that all 
engines be equipped with some form 
of constant maximum-speed eng ine-goe 
ernor; and great care was necessary 
on the part of inspectors and super- 
visory officers to see that such gov 
ernors were not tampered with. The 
first move on the part of drivers of 
a certain class was to "jimmy" the 
governor so it would not interfere 
with their speeding proclivities. If 
an engine failed under such condi- 
tions, naturally one could hardly 
blame the designer or ouilder, and 
no lesson was learned that could be 
usefully applied in future improvs- 
ments other than an endeavor to de- 
sign a governor that conld not so ea 
sily be tampered with. 

Owing to operating over soft roads 





er wanted to oil the parts 
of the truck chassis that 
could not be easily reached 
from the outside, it was 
necessary to build a plat- 
form to raise him out of 
the mud so he could reach 
the many grease cups and 
0il holes which were loca- 
ted at various interior 
points of the chassise Wa- 
ter was scarce and trucks 
could not be washed as of- 
ten as necessary, so in- 
Spection of parts that were 
Coated with baked=on. clay 
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and the use of trucks where 
no real roads existed, it 
was found that the low gear 
ratio of commercial trucks 
of standard design, which 
had been applied to war 
work, was at times not low 
enoughe This fault did 
not exist to as great a de- 
gree on the special Liber- 
ty or Class B war truck, 
which had a lower gear ra- 
tio than the usual commer- 
cial product. It was defi- 
nitely decided that four- 
speed gear boxes were nec- 
essary anc should always 








mud was somewhat perfunct. 
ory in nature, simply for 


be used 02 military trucks 


MOTOR TRUCK IN USE BY ARMY ENGINEERS FOR ROAD BUILDING 
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THE DRAFT-HORSE SITUATION 


HOW 

PROFESSIONAL horse-breeders still 
boost for the business; but they are 
merely whistling to keep up their 
courage. Anyone capable of seeing a 
hole through a ladder must be awere 
of the fact that the days of the 
horse as a beast of burden are num 
bered 

The automobile is taking the place 
of the carriege horse; the truck is 
taking the plece of the drey horse, 
and the farm tractor the place of the 
horse. 

Nor ie there any cause to bemoan 
state of effairs. We all admit 
the horse is a noble animal, one 
noblest of animals; and that 
is a very good reason why we should 
rejoice at his prospective emancips- 
tion from e life of servitude and suf 
fering. 

That, of course, is the humaniter- 
jan side of it; the business side is 
more to the point; the machine is go- 
ing to de the hard work of the world 
mich easier and mich cheaper than it 
ever has been done, or ever could be 
done by horse power. 
is a chance for great re- 
joicoing rather than a cavse for re- 
gretting. 

In this transformation process not 
only the horse but the man is going 
to be relieved of an immense burden. 

Let us take a glence at the horse 
statistics of the United States. They 
interesting: 

United States had a man 
population of 50,155,783, and a horse 
populstion of 10,357,488, or about 
one horse to five persons. 

In 18S0 our ran population had in- 
creased to 62,947,714, and our horse 
populetion to 15,266,244, or a trifle 
over four men to one horse. In 1900, 
there were 7E,994,575 people and 16, 
952,19] horses in the United States; 
not quite four and a half persons to 
one horse. In 1910 our population had 
grown to 91,972,266 and our number of 
horses to 19,220,338, or not quite 
five persons to one horse. In 1917, 
our populetion was estimated at 100, 


farn 


this 
that 


of the 


So here 


are certainly 
In 1880 the 


0,000, and our quote of horses at 
21,126,000, or e little lees than one 
horse. to five men. 

rica 


A corparison of farms and farm hor- 
ses also becores intererting in this 
connecticn. In 1880 there were 4,088, 
é farmc in the United States end on 
these furms there were 10,357,488 ho» 
ses, or a little more than two and a 
half horses to the farm. In 19(0, 
less than three horses were on each 


of the 6,737,372 farms of that year. 
In 1930 there were slightly above 
three horses ferm. 


Near 
pe? 
f course, these fipures would in- 


THE GASOLINE TRACTOR AND THE MOTOR VEHICLE HAFE AFFECTED 


dicate that the farm horse at least 
was holding his own pretty well. But 
now we must take into account what 
has taken plese within the past three 
years in the way of the development 
of the farm tractor. In 1917, it was 
estimated that there were about 55, 
000 farn tractors employed in the Un- 
ited States; in 1918, about 100,000 
more were turned out. Now we have the 
estimate of the probable output of 
farm tractors in the United States 
for 1919. This is placed at not less 
than 314,000. Ninety Thousand of 
these, it is said, will be exported; 
the remainder, or 224,000, will be 
put to work on American farms. Sup- 
pose that these farm tractors aver- 
age 10 herse power, net, each; then 
we have an aggregate horse power of 
2,240,000, which means that that num 
ber of farm horses will be put on the 
permanent retired list. Suppose that 
there were, say, 160,000 farm trac- 
tors in operation in our country at 
the beginning of the present year, 

of the same average horse power as 
above. That would mean that 1,500,000 
farm horses had been turned out to 
grass. Add this number to the tractor 
power to be turned out this year, and 
we have 3,740,000, which will repres- 
ent the number of farm horses put out 
of commission in the three years end- 
ing December Slst, 1919. 

But our estimate of average horse 
power of these. tractors is very con- 
servative. The net horse power behind 
the draw bar of a 40-horse power farm 
tractor is about 16 horse power. Sup- 
pose we split the difference between 
10 horse power, our conservative es- 
timate, and 16 horse power, and add 
half the difference, which is 3, to 
our original 1C. Then we have 15, as 
the averege horse power of the mach- 
ines already in operation, and those 
to be turned out during the balence 
of the year, which would make 4,862, 
000, or the real number of farm hor- 
ses that will have lost their jobs by 
Januery lst, 1920, through the intro- 
duction of the farm tractor. Add the 
mumber of druy horses displaced by 
trucks to the number of carriage hor- 
ses displaced by automobiles, and you 
will probably have an equal number. 
This would indicate that by the first 
of Januacy next, at least fifty per 
cent of the horses of the three cles- 
ses named will have been laid off. 

Expert horse breeders of draft 
stock assert that the future of the 
dreft horses in California presents a 
serious question. Evicently there is 
a great falling off in the breeding 
of this cless of horses in the State. 
In 1912, there were 2,034 stallions 


OUR EQUINE STATISTICS 


and jacks registered in California, 
and on July lst, 1918, there were but 
822 of these two classes of sires re. 
gistered in the State, a decrease of 
65 per cent in six years. 

The principal hope of the American 
draft horse breeders is the prospect. 
ive demand from Europe, created by 
war losses. At the beginning of the 
war, the horse population of the en- 
tire world was 95,698,000. Of this 
number, Russie possessed 24,639,000 
horses, or 25 per cent of all the hon 
ses in the world. Germeny's horses 
amounted to 4,523,000; Austria Hume. 
gary's to 4,374,000; France's to 3, 
231,000; Great Pritain's to 2,233, 
000, and Italy's to 956,000. From 
these figures may be visualized the 
tremendous losses in horse flesh re- 
sulting from the war, and the draft 
that will have to be made on the Am 
erican supply to make them up. 

Of covrse, Europe will introduce 
the farm tractor. But it cannot de- 
pend upon this alone. The farmers of 
Europe are both impoverished and con- 
servative, and for a series will de- 
mand more horses than tractors. Pro- 
bably American dreft horse breeders 
will have a market in Europe, limited 
only by Europe's financiel ability to 
purchase and pay for them. The drain 
upon our horse supply has been enor- 
mous for the past two years. On an 
average of about 50,000 horses per 
month have been shipped to Europe to 
supply the needs of the Allied armies, 
In Californie, every horse available 
for Army use has been sold, and still 
there is a demand for more. These hor 
ses scld at from $800 to $1,000 per 
head. 


A GRAIN HARVESTER AND STACKER COMBINED 


For use where the header is frequen 
tly employed to harvest grain, a com 
bined harvester and stacker has been 
devised. Grain from the header is 
delivered into a large bin; and as 
it reaches this box it is placed by 
an operator much as bound bundles 
would be placed in a stack. When 
filled, a rope -assing sround this 
"stack is securely fastened to the 
ground at both endse The rear end 
of the box being hinged at the bottom 
is lowered to the ground, and as the 
header is drawn forward the stack is 
slipped out and deposited on the 
ground. 

The operators plan to drop these 
stecks in groups of three or more 
each, so that threshers can move 07- 
er the field, making a set for each 
group of stacks. It is hoped to cut 
the cost of stacking in half. 
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INDUSTRY 


SOME FACTS AND FIGURES WHICH INDICATE ITS MAGNITUDE 


THE importence of the automobile in- 
dustry to the prosperity of the coun- 
try and of the automobile and motor 
truck to the daily needs of the Amer- 
ican public is show by the amount of 
capitel inveeted and the great sums 
of money kept in active circuletion 
by purchese of materials and payment 
of wages; the hundreds of thousands 
of persons dependent entirely upon 
the industry for a livelihood for 
their femilies and themselves, and 
the increased wealth brought to Am- 
ericen workingmen and investors by 


tion to population are owed in the 
Central and Western Stetes as in the 
manufacturing States of the East, in- 
dicating that the farmer who needs 
transportation most appreciates the 
facilities for quick and convenient 
transportation supplied by the motor 
car. 

It is significant of the importance 
of the motor car to the industry and 
commerce of the country that in the 
reilroad freight congestion in 1917 
the 435,000 trucks in use hauled a- 
bout 1,200,000,000 tons of materials 


manufacturers in the United States. 
Of the commercial vehicle manufectur- 
ers, there are 372, and of the pas- 
senger vohicle manufecturers, 238, 
some manufacturers building both con- 
mercial and passenger cers. The auto- 
mobile and motcr truck factories are 
located in 32 States, while the capi- 
tal invested in the industry sums up 
to $786,000,000, giving employment to 
280,000 persons. 

The figures compiled up to June 3 
1917, indicate that 1,878,878 motor 
vehicles were produced in that fiscal 
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CHART SHOWING SOURCES OF SUPPLY AND SYSTEM OF DISTRIBUTION IN 
WITH CAPITAL INVESTED, LABOR EMPLOYED, WAGES PALI), VALU) OF PRODUCT, ETC. 


the exportetion of American motor 
vehicles and parts. 

That the American public appre- 
clates the utility of the motor car 
and considers it a necessity is re- 
vealed by the surprising number in 
use, amounting to more than 5,000,000 
at the end of 1917, which is the last 
year for which accurate statistics 
are available. From two to three 

8 as many automobiles in propor- 


during the year. And in view of the 
demand for increased production of 
foods, it is highly important that 
10,000,000 acres of land were releas- 
ed by the use of motor trucks instead 
of horses, which require five acres 
of land each for their support. 
According to the National Automo- 
bile Chamber of Commerce, whose facts 
and figures are the basis of this ar- 
ticle, there are 550 motor vehicle 


THE MOTOR-CAR INDUSTRY, 


year, of which totel 1,718,775 were 
passenger cars and 160,100 commercial 
cars. The average reteil price of pas 
senger cars produced during that per- 
iod was $727.00. 

Turning to the automobile parts man- 
ufacturers, we find that there are 
6,789 concerns engaged in producing 
some article used in the autonchile 
trade. In automobile tires alone, the 

(Continued or page 520) 
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LEADING DAIRY-FARM HERD. AT THE RIGHT: ONE OF THE COWS, WHO IN FIFTEEN MONTHS 


























THE SIRE OF A 
ALVES AND PRODUCED IN A 365-DAY TEST 11,728 POUNDS OF MILK TESTING 6-32 PERCENT BUTTER FAT 
— ~ ig F, 
THE HIGH PRICE OF MILK 
SOME OF THE CAUSES, AND THE REMEDY 
BY ALFRED J. LOTKA 
ars wasted anrnu- ty eaters but poor milkers. He of cause his methods are imperfect the 
footing the bill! course knows that some of his cows farmer is overburdened. And because 
ntribute your quote; sre better than others; but unless he is overburdened he cannot find the 
not know ite How? By he keeps track for each cow individ- ‘time to correct his methods. Indeed, 
r ven million cows uully of the food coneumed and the during a recent period of excessively 
ustify their existence milk produced, he cannot know that high prices for feed, so many fermers 
pic ut it; it is some of his herd are simply eating were selling out their cows, being un 
, A farmer has a up dollars, so that he would be bet- able to make ends meet, that the Gov- 
cows, say. He feeds ter off if he sold them and kept his ernment became alarmeds : 
cortron supply, gag- business going with a smaller herd. The first step toward improving the 
porti r each cowe Mearwhile the farmer goes on strug- situation or simple enough. It con- 
milk from the gling ageinst heavy odds; weighted sists in keeping a book for each cow, 
teainere If the down with the drudgery of his daily indivicuelly, of the value of food 
raged, yields a reas- round, he cannot find time and ener- Consumed and the milk and milk prod- 
he is satisfied. A- gy to turn fron the’ more insistent ucts returnede Such records are cap- 
may be one or two ex- and indispensable tasks to attent to ble of four-fold use. They furnish 
ucers; there are prob- the fine points. And so the thing the basis for sn accurate cost and 
1 "boarders" - hear- goes on in a vicious circlee Be- profit account. They show up the cow 
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VIEW DOWN THE CENTRAL ALLEY-WAY OF A MODERN COW-STABLE. NOTE THE INDIVIDUAL DRINKING CUPS. 


AT THE RIGHT: THE CREAMERY IN A MODERN DAIRY 
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that should be sold for 
peefe They may bring out 
unsuspected virtues in some 
other individual, and give 

information of value in di- 
recting the breeding of the 
nerd. And they will guide 
the farmer in setting a pro 
per valuation and sale fig- 
ure on his animals. 

Figures from actual sales 
will illustrate this point. 
At one sale 19 cows, all on 
the official Register of 
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So three holes about four 
feet deep were put down up- 
cn the two short sides of 
the house, and four alorg 
the one long side. The bot- 
tom of each hole was about 
ore foot from the founda- 
tione These holes were now 
sprung, or chambered by ex- 
ploding a smal] charge of 
dynamite in the bottom of 
each, making cavities large 
enovgh to hold several 
pounds of dynamite. In each 











Merit, brought an average 
price of $303. At another, 
19 cows without test record 
averaged $145. At a third, 
whére no animals claiming any cormn- 
ection with the Register were of- 
fered, the cows averaged $78. 
Evidence of another kind pointing 
in the same direction is the sale of 
exceptional animals at a low figure 
because orners were unaware of their 
qualities. Rochette'’s Golden Prin- 
cess, a Jersey cow who has since at- 
tained a record of 15,286 pounds of 
milk and 753 pounds of but- >——— 
ter fat in a year, was pur- 
chased for $135. Vive la 
France, holder of world's 
record for one year's but- 
ter fat production by a Jer 
sey cow - 1029 pounds - is 
out of a cow that was never 
tested officially, and by 4 
bull purchased for $150 at 
seven yearse When we con- 
trast this with the $10,000 
paid for Oxford's Briar Flo- 
wer, a cov; the $25,000 for 
Golden Fern's Noble, a bull; 





A THREE-STORY FARMHOUSE OF STONE AND HEAVY LUMBER WHICH 
HAD TO BE REMOVEL WITH MINIMUM LABOR AND EXPENSE 


dovr. in Delaware. i1t has passed its 
usefulness and the ovmer wanted to 
remove it. The problem was to raze 
it as cheaply as possible and, at 
the same time, to reduce to a mini- 
mum the work of collecting the re- 
sulting debris. 

Dynamite was decided upon as the 
means of accomplishing this. There 


wes no doubt that dynamite would de- 


of these sprung holes was 
placed acharge, of from 
eight to twelve pounds of 
dynamite. 

After making the necessary electric- 
al connections the audience and op- 
eratives retired to a safe distame, 
Fo? lowing the blast and the clearing 
away of the smoke and dust, it was 
seen that the dynamite had performed 
its work so perfectly that fully 96 
per cent of the wreckage lay in one 
pile. The roof had dropped exactiy 
over the cellar, and the four walls 
had caved in from all sices 








to the center, exactly as 
it had been calculated that 
it would do. 


MOUNTAIN CLIMBING - 
A PEACETIME USE FOR "TANKS" 


France's task of beating 
swords into ploughshares in 
cluded the conversion of 
tanks into something having 
peacetime value. Sone have 
been employed for towing 
canal barges; others have 
become agricultural tract- 








and the $30,000 paid for a 
half interest in Financial 
Sensation, another bull, we 
see what a stroke of luck such an an 
imal as Rochette's Golder. Princess 
represerts to its purchaser,am whet 
losses may be suffered by a seller 
through neglect of tests. 


(Continued on page 523) 


DYNAMITE AS A HOUSE WRECKER 


With the existing shortage 
of labor, the usual method 
of house-wrecking is some- 
What a costly operation -- 
80 costly in fact, that the 
salvaged material is often 
not equal to the expense in 
volved. So it has come to 
Fass that the simplest way 
of house-wrecking is to 
blow up the horse; and the 
better the blast, the less 
Will be the work of clean- 
ing up. 

A case in point was that 





AFTER THE DYNAMITE BLAST THAT ACTED AS 
ABOUT 95 PER CENT OF THE WRECKAGE LAY IN ONE PILE 


stroy the horse. 
to get the walls to cave in instead 
of scattering over a 20-acre field. 


After a careful study it was decid- 


ed to place dynamite charges along 
three sides of the house, with none 
whatever along the fourth, which was 


not solid stone but partly of timber. 


WRECKING AGENT. 


The difficulty was 


ors; others have made their 
way into the factory, where 
they carry loacs from place 
+o place. But the most novel conver 
sion is no doubt that of the mount- 
ain-climbing tanks, now available to 
tourists of the French Alps of Savoy 
Shorn of its coet of armor am its 
fighting equipment, the tank boils 
down to a very powerful caterpillar 
tractore Providec with seats so ar- 
ranged as to get the most 





seating capacity out of a 
given floor space, it be- 
comes an excellent passen- 
ger-carrying vehicle for 
traversing rough terrain. 
Indeed, in the mountain- 
climbing service the tanks 
are called upon to cross 
smal] brooks,uneven ground, 
boulders, logs, brush, tall 
grass, and so on, not to 
speak of the steepest rises 
Our cover illustration of- 
fers sone idea of the 








of a three-story stonehouse 
that stbod upon a farm 





thrills of a ride in the 
mour.tein-climbing tank. 
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IN OF TRAILERS MAKING COMPLETE TURN, WITH ROOM TO SPARE, 
Mme GASOLINE LOCOMOTIVE OF THE 
SPECIAL TRUCK MOTELS FOR USE £5 ROAD TRACTORS WITH 


Motor truck manufacturers whose en- 
tineers have made a study of the ec- 


BY HARRY WILKIN PERRY 


the regular 2 to 7 ton chain-drive 
trucks, but they have a wheel-base 


IN A MODERATELY BROAL 


STREET 


HIGHWAYS 
SEMI-TRAILERS 


cal springs support the circular 
plates of the fifth-wheel with their 
load, thus cushioning the shocks of 















































nomics of haulage have found, with- of only 119 inches and heavier rear 
in the last few years, that the semi ain. A fifth-wheel is provided the load on the tractor frame. The 
railer and trailer are so satisfac- for the roar end of the frame, where ‘°4F wheels run from 56 x 4 to 40x 
ry and economical in many kinds of it is bolted, and the upper plate 7 — ae peg tet 8g — the 
work that, under appropriate conii- has a universal action of rotation smallest to the ae aeawse The 
ions, they not only recommend their about three axes, which allows the engine of the ye tractor is 25.6 
se to purchasers of trucks, but are trailer to accomodats itself to all horse-power, and of the larger 
‘ering as part of their regular irregularities the road and to 40 horse=powere ™ agg 
lines, tractors designed especially make short turns without causing any has four speod changes in all models 
‘or hauling trailers. twisting strains in the frame of the The waraene radius of all as el — 
These tractors are characterized by tractor or the trailer. Stiff heli- For many forms of work this tractor 
ry short #heol-base,rein- used with semi-trailers may 
‘sed frame, heavy rear ax- be taken to afford the most 
rings and wheels, 4- efficient means of utilize 
i gear-shift, redaced ing the power devsloned. 
rear ratios, ani built-in Greater efficiency in ton- 
‘thewheel or other conres nage hauling and low ton- 
for the trailers. Such mile cost are gained by the 
stor re intended pri- use of trailers. The trac- 
ily for use with semi- tor need never remain idle. 
trailers, the front ends of The semi-trailers can be de 
which rest on the fi%th tached for loading or un- 
yt ls built nto the fram loading, the tractor bei Lng, 
ubove the rear axle of the ready for the attachnent of 
truck. The rear em of the another vehicle at Once. 
truck carries about half of Different types of oceans 
he load; the rest comes on trailer can be used with : 
axle of the trailer. A " ; the same tractor, provided 
ractor with the load divi- TWO-TON TRACTO2, VITH DUMP={30DY SEMI-TRAILER ee a Se ee 
in this way hauls from USED IN INOIANAPOLIS FOR HAULING OF BULK METAL rere Ge cee wail 
NO 0 times as Savy -! ‘ ois ‘lers 
ad as an ordinary truck with short gyre selgge 
Similar power and con- : having high center of grae 
rustion. ‘The tractor has . ity, and with long semi- 
ea , traulers such as are used 
dy anc carries no load = , 
wwe that on the trailer. es — for lumber and structural 
Several good examles of ~ steel hanlage. 
ih tra are illustra. . One of the best known mae 
in wpany has for ‘a kers of trucks has for the 
ime furnished 7, 11, pest three years been mane 
iS<ton tractors as vart ufactur ing tractors in 2 
its rogular line of : and 5-ton sizes for hauling 
ru . Recently it added ~ trailers and semi-trailers 
«ton, -drive tract- aa For use wita somi-trailers 
+, desig pecially for oo they are fitted with rock- 
; railers of this Se pr fifth-wheels; for use 
ity. Theso «wa, CR ea +s i i ; itn four-wheeled trailers 
“fi. htQeet tn panned Y TRACTOR AND SE iL TRAILE Le NOTe STEEL WHEEL “a are provided with a 
OF TRACTOR, AND ROLLERS BENEATH LOAD TO AID IN HANDLING 
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spring-type pintle hook that takes 
the shock incidental to starting 
the loaded trailer. The gear in the 
2-ton model has four forward speeds, 
and in the 5-ton model, three. Be- 
lieving it safer to run at low speed 
with trailers, this company gears 
the tractors to opsrate at 114 miles 
per hour in high. Frames and spring 
structure are made stronger than in 
the regular truck models, and the 
wheel base is of course considerably 
shorter. This company does not rece 
ommend the use of trailers with its 
regular models, preferring that cus- 
tomers use the tractor chassis for 
tractor work; and it. is preparing to 
push this model more vigorously. 

A New York meat packer is operating 
one of these 5-ton tractors with a 
specially built semi-trailer o* 12 
tons capacity. He finds that the 
outfit, with one driver and one hel- 
per, does the work of three single 
trucks and at no greater expense. 

The tractor and trailer had been 
driven more than 16,000 miles when 
this report was made up, the daily 
average being 284 miles and the 

trip tonnage averaging 122, For 
213 month the opsrating cost, in- 
cluding driver and helper, tires, 
repairs, insurance, interest, depre- 
ciation, tax and licence, was $16.48 
per day, the cost per mile 58 cents, 
and the cost per ton-mile slightly 
less than five cents. 

The tendency on the part of the buy- 
ing public, together with . 
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44, 7, and 10-ton capacities. They 
have, respectively, 116, 105 and 102 
inch wheel-bases and range in horse- 
power from 29 to 413; they have four 
forward speeds, reinforced frames, 
and wheels of very heavy wood or of 
metal. The two larger sizes are pro 
vided with permanent cab, with side 
curtains and windshield. 

Regarding these tractors, the mam- 
facturers say that each is built for 
the handling of heavy loads under 
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SECTION SHOWING CONSTRUCTION OF A 
TYPICAL FIFTH WHEEL, WITH UNIVER- 
SAL ACTION AND SPRINGS SUPPORT- 
ING THE LOAD 


conditions where tractors may be suo 
cessfully op2rated but where in many 
instances motor trucks could not be 
profitably maintained. The tractor 
field, while limited, has made poss- 
ible the use of motorized hanling e- 
quipmant in many places where stand- 
ard vehicles could not be considered 
To Massachusetts belongs the dis- 
tinction of being the home state of 
the pioneer truck maker, who is also 


515 


and haulage accessories. It puts 
out an interesting “traction unit," 
consisting of @ heavy axle, wheels, 
springs, and platform with fifth 
wheel, together with differential 
and driving mechanism By removal 
of the corresponding parts of a tour- 
ing car or runabout and substitution 
of this traction anit, the passenger 
automobile is converted into a trac- 
tor for hauling semi-trailers of 2, 
3, o> 5 tons capacity. 

This company's regular tractors 
are made in capacities up to 10 tons 
The latest addition to the line is a 
special model for heavy work over 
rough roads, on bad ground, and up 
grades that would bar the use of the 
motor trucke In design it reser’ les 
a farm tractor, and has either rub- 
ber-tired or heavy cast-steel-ribbed 
wheels, making it especially snita- 
ble for hauling tarins of dumptrai- 
lers, for road construction work,and 
for use in logging, excavating, dam 
buil ‘ing, on plantations, etc. It 
is abio to pull from five to ten 
times as much load on trailers as a 
co.1ventional motor truck can carrye 
Tne tractor is provided woth a dif- 
ferential lock and patented hydraul- 
ic brakes operating on the power ax 
le in addition to the jack-shaft 
brakese 

This tractor also has a powsr winch 
mounted on the rear emd of the frame, 
which exerts a draw-bar pull of ten 

tons through a cable that 





its own belief that the use 
of trailers results in more 
economy than the use alons 
of trucks, led on? of the 
largest exculsive mannfac- 
turers of trucks to design 
a tractor which is now in 
regular production. It is 
of 6-ton capacity and is 
used both in connection 
with semi-trailers ani 4- 
Wheeled trailers. It has 

a shorter wheel base than 
the company's regular 

truck models. 

The engineering depart- 
ment here consults with 
Ppropsective purchasers, a- 
nalyzing their particular 
hauling problems and rec- 
ommending the equipment 
believed best suited for 
their work. This company 
observes that "the last year seem- 
ingly has been a period in which the 
transportation people of the nation 
have, with almost one accord, come 
to realize that, through the use o* 
suitable trailers, the earnings of 
the motor truck are doubled and in 
some cases mors than doubled." 

A big Ohio truck maker regularly 
catalogs three tractor models, in 
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Winds up on the drum. With 
the engine running at 1,900 
RPM this cable is hauled 40 
feot per minute. By it the 
tractor can pull itself and 
one or mors loaded trailers 
up the steepest grade or 
out of any hole. The winch 
is also used for drawing 
logs, hoisting heavy mach- 
inery, moving or wrecking 
houseg, and a variety of 
other purposes. 

Tractors of several sizes 
with four forward changes 
of speed and mounted fifth 
wheel are made by an Indie- 
na truck conpany. The fifth 











AND THRUST OF TRAILER 


the pioneer maker of road tractors. 
About eight years ago this concern 
brought out a three-wheeled tractor 
designed for hanling semi-trailers; 
and a considerable number were sold 
and used extensively. Since then it 
has changed to the four-wheeled type 
and for several years this has been 
its main projuct, together with the 
accompanying trailers, semi-trailers 


TWO-AND-A-HALF TON TRACTOR WITH PERMANENT CAB AND INTER. Wheel is of the spring type 
WITH SPRINGS FOR COMPENSATING PULL 


24 inches in diameter in 
small tractors amd 30 in 
larger ones. This company 
has made a thorough inves- 
tigation of the practicability of the 
use of trailers in connection with 
its trucks, and is preparing this da- 
ta in the form of a loose-leaf folier 
Which will soon be in the hands of 
its dealers and selesmen. It is prs- 
pared to recommend advantageous meth- 
ods pf hauling to prospective truck 
purchaserse 

(Continmned on page 522 ) 
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PLOWING DEEPER AND DEEPER 


THE GASOLINE TRACTOR AND THE SCIENCE OF SUB-SOILING 


BY H. A. CRAFTS 
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farm tractor and its deeper 
plowing. 

But beneath all of the olj 
wheat lands there exists an 
old plow sole, in process 
of formation for more than 
fifty years. Because Cali. 
fornia plowing under horse 
power never reached a depth 
greater than five inches, 
while many fields were bro- 
ken up only three inches 
deep, we find a tremendous 
hard-pan crust when we pen- 
etrate to that depth. Year 
after year the plow has com 
pacted the soil down to the 
same old level. 

So thick and conpact have 
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First the bare fact of deeper plow- 


ing. A plow which goes down into the 
l to the depth of ten or twelve 

inches, where never before a plow 
trat beyond five inches, virt- 


ually brings to the surface a new 
farm, a far virgin soil. 
This is the kind of plowing that is 


being done in California today under 
ction of 


the farm tractos 


A HEAVY JOB OF ORCHARD SUB-SOILING 
The tractor not merely delivers this 


new farm to the farmer; it cuts the 
cost of plowing in less than half. 

And after deep plowing comes an al- 
most equally important factor - that 
of sub-soiling. 

In California there are three prin- 
cipal conditions which render sub- 
soiling of vital importance. These 
are: natural conditions consequent 
upon soil fermentation, a plow sole, 
and an irrigation sole. 

Many of the agricultural lands ara 
of stubborn nature by reason of vol- 
canic composition of soil. Such con- 
ditions are quickly subdued by the 


theses plow soles now become 
that tractor farmers find 
it impossible to plow them up all at 
once, for the reason that they would 
make the surface so lumpy as to be 
difficult of cultivation. Coasequen 
tly they penetrate the plow sole by 
degrees, setting the plow points say 
an inch deeper in each successive 
plowing. But much more effective 
methods are being introduced just as 
rapidly as the necessary machinery 
can de turned oat of the factories, 
This machinery consists of differ- 
ent types of sub-soil plows; sub- 
soiling is becoming one of the stan 
dard processes of modern farming. 
(Continued on page 525) 
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SUB=-PLOWING WITH ONE TRACTOR PULLING THREE 14-INCH PLOWS 
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The. t truck i ‘ ; ‘ 
oats cane ate a HE Motor Truck is an aggressively constructive com- 
mercial force. 
us The Motor Truck untiringly fights for business. It can 
ei be advantageously adapted to every class of haulage. It 
ots opens up new fields of demand. It taps sources of sup- 
the ply quickly and directly. It is a strong offensive against 
SERVICE Trucks fight competition. Its speed and capacity, tremendous strength, and power 
ve for business. of performance conveys to the public a sense of dependable prestige. 
7 The Service Oil Company, Fairmount, Indiana, started business in March, 
1918, with a 14%4-ton SERVICE Truck. The uniformly efficient and depend- 
at able performance which they secured from their SERVICE Truck, enabled 
uld them to fight for business in the face of strongly inirenched competition. 
e Today they operate four SERVICE Trucks and their business has increased 
nen from 1500 gallons a day to 12,000 gallons a day. 
by SERVICE Trucks will ‘ ; : 
sey aggressively build SERVICE Motor Trucks are so designed and so constructed that in 
YOUR business. their performance they are delivering constructive, Business Building 
transportation. 
Be Thousands of manufacturers, jobbers, merchants and farmers have 
: profited by the ability op SERVICE Motor Trucks to fight for business. 
my They tell their stories in the following composite paragraph. 
a This composite en- “‘The SERVICE Truck has exceeded our highest expectations. /t is taking care 
alr dorsement was uwrit- of allits loads and grades without difficulty. We have never regretted buying 
ten by the following a SERVICE Truck. We recommend them without the slightest hesitation.” 
SERVICE owners: 
W. J. Newman Co., Chica- These users know what SERVICE performance means. They have 
Siocnes Francter Co. experienced the satisfaction of growth in business, with SERVICE 
. Pp . . . & 
a oe Trucks a vital contributing force. 
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MOTOR TRUCKS 
Duilders of Business | 


SERVICE MOTOR TRUCK CO. Wabash.Indiana. U. S.A. ,| 
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LIGHT, 1 TAGONALLY=PLANKED CRUISING HYDROPLANF THE NOVEL WEDGE-SHAPED CRAFT MAKING 25 MILES 
r R BOAT, BUILT FOR SOUTEKRN WATERS AN HOUR ON LONG ISLAND SOUND 


FAS BOAT FOR SHOAL WATERS agonally triple- planked with e totel A PIPE-LINE ACROSS SCOTLARS 
thickness of about two inches; and 


79 
The unusval form and appesrance of the sides are diagcnally dovble- One of the noteble achievements of 
the fast motor boat here shown are planked, with a thickness of 1 5/8 the United States Navy curing the 
explained by the charecter war was the construction of 


if the service for whicl 
hse was designed. Her own- 
er wanted a boat of moder- 


mi a pipe-line across Scotland 
from the Clyde to the Firth 
of Forth, for the purpose 
of supplying fuel oil to 
the British navel base at 
Rosyth, above the Forth 


ate size, roomy accomcda- 
tions and high speed for 
southern wat- 


} 
— 
3 
at 


rs, amd particularly in bridge. 

the Savunneal estuary and The line, 36 miles leng, 

river, wh there are bad extends from Old Kilpatrick 
dbare and shoals which on the Clyde, 10 miles be- 


prevent any but the shoal- 
est boats from navigating 


lew Glasgow, to Grangerouth 
on the Forth, anc generally 









at all steges. ~ follows the line of the 

The dimensions are:length tm Forth Canal. There are 

feet, beam 8 fect; and Sr © vai J three stations on the line; 

lreft when uncer way only = = ac © at Ole Kilpatrick, Hungry- 
eix inches at the stern. INTERIOR VIEW OF A PUMPING AND HEATING STATION site and Castlecary; anc a 
The motive power corsists ON THE AMFRICAN PIPEKeLINE THROUGH SCOTLAND terminal at Grangenouth, 
of two 100-herse-power, 4- where the oil is stored and 
cylinder, 4-cycle, Van Blerck en- inch. The framing is 1# inch, am loaded into boatse The stations are 
ginese The fuel supply of 150 gale the whole vessel is secured with cop equipped with Babcook and Wilcox boi- 
lons is carried in two gasoline per rivets and brase screwse The lers, high-pressure punps, anc oil 
tanks in the after part of the bost. bottom is slightly rounded, with a heaters, similar to those used in 
There is a 6 x 8 foot cabin forward six-irch rise. Freeboard is 4 feete Califorria and Mexico for handling 
nd a main cabin the heavy local 

x 12 aft; and - seme ——— - ; oijs. The line 
there are acco- is an 8-inch pipe 
modations for 8 of steel and the 


e The 
boet was built 

by 5B. F. Wood of 
i Island from 
designs by C. WN. 
Andrade, Jre,and 


pumps are capable 
of operating une 
der a pressure of 
300 pounds per 
square inche 
Anyone who has 


sleepers 
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ery effort was seen the crude 
nade to cut down oils and is fame 
weight and oe a ee iliar with their 

ce a boat fast = . -ITWO VIEWS SHO: ING THE LAYING OF THE viscovs charac- 

d capeble ona |#.9em AMERICAN I P aL ACROSS SCOTLAND, a, ter can under- 

latively low = | AND A THIRD ONE OF THE PUMPING ' : stand that in @ 

splecemert. = | . rs *ATIONS (Continued 

t rn is di : on page 521) 
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“ WE kept cost records of standard makes of truck tires and as a result adopted Good- 


year Solid Tires for all our 12 trucks. 


Our experience with them dates from 


1915, and has been decidedly gratifying, mileages always averaging at least 15,000 
and running up to 33,000.’’— Burton Phinney, Purchasing Agent, City Fuel Co., Boston 


\ HEN the first Goodyear Solid Tire ever 

used by the Citv Fuel Company of Boston 
ran 29,000 miles, othcials began a comparative 
test with ditferent makes. 


In due time it was observed that, while the great- 
est individual mileage obtained from other tires 
had been 12,000, all the Goodyear mileages 
averaged 25 per cent higher. 


Indeed, it was observed and recorded that all the 
Goodyear Solid Tires on the trucks carrying the 
heaviest burdens averaged above 20,000 miles 
per tire. 


Subjected to conditions such as most quickly 
grind the miles out of tough rubber compounds, 


- 


these tires had demonstrated the superiority of 
their treads. 

Punished constantly by strains such as sometimes 
wrench solid tires loose from steel bases, these 
had proved the massive strength of their whole 
construction. 

Now, the major result of the City Fuel Com- 
pany’s experience, totaling millions of tire 
miles, is noted in the fact that every wheel of 
every truck is Goodyear-shod. 

In indicating another factor in this result, the 
company points to important attention received 
fromalocal Goodyear Truck Tire Service Station, 
one of hundreds serving truck owners every 
where throughout the country. 


THE GoopYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 
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The faculty of expression may be cultivated; are you giving your 
children the opportunity to develop this latent talent? Give them 


Watermatis(deal Fountain Pen 


It will furnish the incentive and lay the foundation for one of 
their biggest assets in later life. 
Three types: Regular, Safety and Self-Filling. $2.50 and up. At best Gechow. 


L. E. Waterman Company, 191 Broadway, New York 


San Francisco 








Boston Chicago 
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CARRY MORE SOON BREAK DOWN |S AME 
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The Martin Method is immediately available. 
The Martin Method makes a very small invest- 


| 
ment increase the load carrying capacitu. 
We supply parts or Semi-Trailers Ito 10 ton capacities. 


ASK FOR OUR CATALOG 


MARTIN ROCKING FIFTH WHEEL CO. 
P-O BOX 1Z44 SPRINGFIELD, MASS. 








. November 22, 1919 
AMFRICA'S AUTOMOBILE INDUSTRY 


(Contimmed from page 511) 


output for the fiscal year ending in 1917 amounted to 
18,000,000, representing a value of $450,000,000, 

The dealers, garages, repair shops, and so on aggre- 
gate 46,000, of which 27,8000 are automobile and truck 
dealers, and 25,500 are garages. The automobile repair 
shops mmnber 13,500. Estimating the capital invested 
by dealers, garage owners, and so on, at $4,000 each, 
the aggregete here reaches $184,000,000, while if we 
assume the number of workers employed per esteblishment 
to everage five, this brings the number of workers to 
230,000. 

The United States is the largest manufacturer and ex- 
porter of motor vehicles in the world. For the fiscal 
yeur ending in 1917, something like $135,750,000 worth 
of automotiles, trucks, tires and parts were exported, 
There were in this total 64,448 passenger cars, valved 
at $51,800,000, There were 14,866 commercial cars, of 
$37,820,000 valuation. Engines, tires and other parts 
amouritted to $46,129,000. 

On January lst, 1918, there were 5,148,000 motor vehie 
cles registered in the United States. Of motor trucks 
alone there were 435,000. It is estimated that the m- 
tor trucks of this country haul 1,200,000,000 tons of 
goods a year; and the cost of this haulege, based on a 
stancard figure of 18 cents per ton-mile, woulc work 
out at $1,080,000,000, as compared with the cost of do- 
ing the same work on a basis of 24 cents per ton mile 
by horse and wagon, amounting to $1,440,000,000. 

There are 21 persons in the United States to on» motor 
care In eleven middle western states there is one au- 
to.obile to every 17 persons; in eleven eastern states, 
one car to every 26 persons. The percentege of cars 
sold to farmers in 1917 is estimated as 40 per cent of 
the totei year's output. When we realize the full mag- 
nitude of these figures, we cannot help but acknowledge 
the big part which the motor-driven vehicle plays in 
the national life and the national prosperity. 


WHAT THE WAR TAUGHT US ABOUT MOTOR TRUCKS 
(Continued from page 509) 


except the lightest vehicles. The form where the di- 
rect drive is ovtained 01 third speed, with a geared-up 
fourth, is best in the writer's opinion, because most 
of the driving will be done on third speed anyway if 
road conditions are not of the best. 

The chassis frame-construction of many of the standard 
pre-war trucks was not strong enough, and many were se- 
verely strained by towing traulers, worj for which the 
trucks were not prinarily designed, but which was high- 
ly mecessary in certain services. The frame of the 
standard military truck must he exceptionally strong 
and be provided with special reinforced front towing 
hooks and a spring draw-bar hook at the rear. These 
features of the Class B truck, as well as the strong 
spring-backed bumper of wood and the radiator guard, 
could be incorporated to advantage in commercial truck 
designe 

The best type of radiator was found to be that using 
finned tubes with cast bottom and top headers ami sides. 
The capacity of the conventional truck radiator was not 
sufficient, nor were the fans ami belts adewuate to pro 
vide positive cooling under all conditions. This is a 
feature that is often neglected on commercial products 
and a useful lesson can be learned from the experience 
of operators of military trucks. The radiator should 
have large passages, gooi capacity and an exceptionally 
strong frame. The water connections should be large 
and simple in design. The fan bearings should be of 


(Continued on page 526) 
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LEGAL NOTICES 
000 


PATENTS 


F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & & 
Co. for advice in regard to the best Z 
way of obtaining protection. Please = 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- = 
Book on Patents is sent free on re- Ee 
quest. This explains our methods, = 
terms, etc., in regard to Patents, E 
Trade Marks, Foreign Patents, etc. : 
= 
= 
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contains Patent Office Notes. Decisions of 

i {p inventors—and particulars of re- 

cently patented inventions. 

S0LI 
MUNN & CO., oP eiierts 
626 Woolworth Bidg., 625 F Street, 
NEW YORK and WASHINGTON, D.C. 
801 Tower Bidg., CHICAGO, ILL. 

MA MMUUDUSALUULS44 142. ,00:.28 1230S SR 
Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one year $5.00 

Scientific American Supplement (established 
ee GRO BU o:s60040nsesecdsennn ce 5.00 
Postage prepaid in United States and possessions. 
Mexico, Cuba and Panama 
Foreign Postage 
Scientific American $1.50 per year additional. 
Seientife American Supplement $1.00 per year ad- 


ditional. 
Canadian Postage 


Seientific American 75c per year additional. 
Scientific een Supplement 50c per year addi- 
tional. 
The combined subscription rates and rates to foreign 
countries, including Canada, wi!l be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 








BUSINESS OPPORTUNITIES 
SUBSTANTIAL Manufactering Corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $1500 necessary. Will allow expenses to Balti 
more as explained. Address, Treasurer, 416 N. Howard 
S8t., Baltimore, Md. 


FOR SAL& 

PATENT rights on Window Screen Hinge. A house- 
ate —- great possibilities. Full descriptive 
ormation and particulars on request. J. B. Bradile: 
328—8th Street, Miami, Florida. , 


DUPLICATING DEVICES 
“MODERN” Duplicator—A business getter. 
$1.50 up. 50 to 75 copies from pen, pencil, 
typewriter; no glue or gelatine. 40,000 firms 
use it. 30 days trial. You need one. Booklet 
free. H. S. Durkin, Reeves & Co., Pitts- 
burgh, Pa. 


€) Printing Cheap 








res — « Larger $5 Job press $)u. Save money. Print 
\C for others, big profit. All easy, rules sent. 
Write factory for reas catalog, TY PE.cards, 

etc, THE PRESS D-22, Meriden, Conn. 














EXHIBITION 
OF AMERICAN PRODUCTS IN 
SWITZERLAND 


In the course of this autumn an exhibition will be 
of those American products which are not at 

+ OF not in sufficient quantities manufactured in 
iwitzerland. Please address offers and demands to 





” 

s 

the Commercial “‘Union’’ Ltd., Berne, Laupenstr, 

Switzerland. (Telegr. adr. “Unico”) and duplicate 
cof to the same address care of Swiss Consulate, 

New York. 
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A PIPE LINE ACROSS SCOTLAND 
(Cortixned fron page 516) 


length of 36 miles the total 
amount of friction, due to 


“|the flow of the oil, would 


rise to large figurese Con- 
sequently it is not only ne- 


=icessary to force the oil 


through the pipe under high 


: pressure, but the oil must 


also be heated to render it 
more fluid. This is dore by 
passing the exhaust steam 
from the pump engines into 
tanks through which the hea- 
vy oil passes on its way to 
the pipe line. 

It was in October 1917 that 
Sir Frederick W. Black, of 
the British War Mission, sug 
gested the construction of a 
pipe-line for transporting 
fuel acroce England and Scot 
land so as to avoid sending 
the tank steamers through 
the submarine-irfested wat- 
ers of the North Sea; and 
shortly thereafter Mr. A.C. 
Bedford and Mre Forrest Ne 
Towl, C. Ee, left for Lon 
don, where after a discus- 
sion with Admiral Sims and 
British naval authotities, 
it was decided to make a 
caréful inspecticn of the 
proposed route. 

The ditching of the line 
and the building of the sta 
tions with their equipment 
was done by the British. On 
Mr. Towl's return to the U- 
nited States the Nevy auvth- 
prized him to recruit a spe 
cial Pipe-Line Unit foi the 
purpose of building the 
linee The Unit was in 
cherge of Lieut. Commander 
W. A. Barstow, and included 
algogether 119 men. The 36 
miles of 8-inch pipe,weigh- 
ing some 3500 tors, left 
Philadelphia on June 13th 
o1. the 8S. S. "City of Glas- 
gow;" and the men commenced 
work in Scotland or July 
llth, The laying of the 
line was practically corm- 
pleted on September 11th, 
1918. 

The line consists of 9256 
joints of pipe corrected by 
13 flanges, and in these 
there are 1082 bendse The 
pipe was buried about three 
feet deep in the canal bank 
the course of which was ve- 
ry closely followed. The 
whole enterprise reflects 
great credit on those who 
put in through in such a 
short time. 


Remove the Film 


All Statements Approved by High Dental Authorities 





Let Your Own Eyes Tell 


This is to urge a free ten-day test of a tooth paste which 
combats the film. See the results and then decide if filmless 
teeth will pay. 


That slimy film which you feel with your tongue is the 
cause of most tooth troubles. The tooth brush alone doesn't 
end it. The ordinary tooth paste does not dissolve it. 


It clings to the teeth, gets into crevices and stays. That is 
why teeth brushed twice daily still discolor and decay. 


That film is what discolors— not the teeth. It is the basis of 
tartar. It holds food substance which ferments and forms 
acid. Itholds the acidin contact with the teeth to causedecay. 


Millions of germs breed in it. They, with tartar, are the 
chief cause of pyorrhea. So, despite the tooth brush, all these 
troubles have been constantly increasing. 


Dental science has found a way to combat that film. The 
way is now embodied in a dentifrice called Pepsodent. It 
does what nothing else has done. That is the tooth paste we 
ask you to try— use a ten day tube at our cost and see the 
results for yourself. 


You Do Not End the Film 


Your present methods remove food debris, but they do not 
end the film. So teeth discolor and tartar forms. Wherever 
the film is, decay may follow. 


The use of Pepsodent applies pepsin to the film. The film 
is albuminous and pepsin is the digestant of albumin. The 
object is to dissolve the film, then to constantly combat it. 


Pepsin long seemed impossible. It must be activated, and 
the usual agent is an acid harmful to the teeth. But dental 
science has now discovered a harmless activating method. 
And that has made the constant use of active pepsin possible. 

Clinical tests under able authorities have proved the re- 
sults beyond question. Leading dentists all over America 
now urge the use of Pepsodent. It is keeping millions of 
teeth white, safe and clean. 


Now we ask you to prove it. 


Pepsadéent 


REG. U.S. 
The New-Day Dentifrice 


A Scientific Product—Sold by Druggists 
Everywhere 
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From Your Teeth—Then Look at Them 





Send this Coupon for a 
10-Day Tube 
Note how clean the teeth feel after 
using. Mark the absence of the slimy 
film. See how teeth whiten — how 
they glisten —as the fixed film dis 
appears. 


Ten-Day Tube Free 


THE PEPSODENT COMPANY, 
Dept. 900, 1104 S. Wabash Ave.. Chicago, Ill. 


Mail 10-Day Tube of Pepsocent to 


Do this and then decide between Nee aan nee nner 
the old ways and the new. Cut out 
the coupon now. is dcetsimnivincninttitiiieprcnmaeaiie _— 
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Williams’ Superior 


Drop-F orgings 
[ ur efforts to keep the 
Hi: Drop-lorging 


itenial, thoroughly 


“Superior” in all 
s, we use only the 


and skilled 


from the 


tested, 
the highest order, 


f the dies to the final operation on 


half a century of constant effort to 
nly the best, we've an old-fashioned 


pride in the work that bears the 


e-mark Ww Yu 


inferior torging 


ad uu will never 


J. H. WILLIAMS @ CO. 
“‘The Drop-Forging People’’ 


Ke 28 Vul 


28 Richards St. 
Brooklyn, N.Y. 


can St. 


Chicag Ii! Buffalo. N.Y 





























Truck Costs Depend 


The best built truck you can buy depends on you 
for economical management, for vigilant watch over 
operating costs, for continual check-up on mileage. 
And you, in turn, can depend on a 





FORD 


The Veeder Mfg. Co., 


MODEL 





HUB 
ODOMETER 





The Veeder registers mileage with the 
necessary accuracy to show exact costs 
for fuel, oil, supplies, maintenance and 


repairs. The Veeder mechanism is a 

recorder of /acls—largely because its 

structural superiority is a fact. 

1/ways registers forward, whether truck runs 
rward or backward —totals cannot be falsified, 

tee model, adaptable to all standard trucks, 


$20. Spe ial model for FORD trucks, $15. 


Write for brief literature. 


18 Sargeant St. 
Hartford, Conn. 











November 22, 1919 


THE GASOLINE LOCOMOTIVE OF THE HIGHWAYS 
(Continued fron page 515) 


At present a Milwaukee company is manufacturing trac- 
tors in its 23-ton size, with either 110 or 130 inch 
wheelbase. These have a capacity of five to six tons 
and gear ratio of 7.7 to 1. The company is contemplat- 
int the production of similar tractors in all its other 
truck models. 

A six-ton hauling tractor is listed regularly in its 
catalog by a Chicago truck company. This has a wheel- 
base of 110 inches, four-speed transmission and 8 to 1 
gear reduction in high. It is equipped with a rocking 
fifth wheel of the company's own design, and with 36x4 
inch dual rear tires. The engine is of heavy duty type, 
especially designed for military truck service and has 


4} x 54 inch cylinders. The frame has five cross mem- 


bers reinforced with gusset plates. 

Special straight line-drive tractors of two to seven 
tons capacity are built by a Wisconsin truck company 
and listed with its standard truck models. It supplies 
rocking fifth wheels with them and uses a four-speed 
transmission and gear reduction according to capacity 
of the unit in which the transmission is mounted. 

A Connecticut company that supplied thousands of army 
trucks to the Allies and the United Statss Government 
during the war, manufactures a tractor that is in every 
respect similar to its standard truck with the excep- 
tion of wheel-base and length of frame and propeller 
shaft. 

It is indicative of the extent to which the trailer 
transportation idea has taken hold of the public and 
the manufacturers that a number of companies are speci- 
alizins in combinations of tractors and trailers, both 
of which they build and market themselves. One of these 
companies, located in New York State, does not build 


_the regular type commercial truck but manufactures a 





tractor rated at five to ten tons capacity and also a 
varied line of semi-trailers and four-wheeled trailers 
to go with it. 

The tractor has a permanent driver's cab, 32.4 horse 
power engine, four-speed transmission with maximm 
speed of 11 miles per hour, 80-inch wheel-base, dual 
36 x 5 rear tires and fifth-wheel attachment. The power 
plant, radiator, fuel tank and driver's seat are sup- 
ported on a sub-frame spring-supported at the rear, 
giving a straight-line drive under all working condi- 
tions and reducing vibration of the power plant to the 
minimum. As one-third of the load is carried on the 
tractor and two-thirds on the trailer, the makers as- 
sert that the tractor can haul four times the load that 


| a motor truck of equal power can carry. By use of extra 


trailers, which are low in cost compared with extra 
trucks, the tractor can be kept busy delivering while 


| the additional trailers are being loaded and unloaded. 


The tractor, under favorable conditions, can haul one 


or two four-wheeled trailers in addition to the semi- 


trailer. 


One of the most prominent passenger car companies of 


| the country, which began the production of aline of 
trucks for commercial work after building army trucks 


for the Government, now reports that it is making ar- 
rangements to construct all its truck models in tractor 


| type and expects to get these into production in the 


| very near future. 


From previous experience of its engi- 


| neers with other makes of trucks, the company finds it 


advisable to recommend the use of trailers wherever 
possible, especially the semi-trailer. 

Numerous truck companies besides those referred to 
specifically are offering tractors as part of their 


regular lines, while many others build them on order 


and will probably put them in regular production and 


list them in their catalogs as the demand for them in- 


(Continued on page 524) 
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There are several different classes of official tests. 
In the short tests the official tester makes determina- 
tions of butter fat and quantity of milk at each milk- 
ing throughout the entire period of from one to seven 
days. In the more prolonged semi-official tests the 
daily weighings are performed by the ower, and the 
official tester conducts each month a two day's test, 
on the basis of which the monthly average is computed. 

A series of monthly tests extending over a period of 
one year obviously gives a mich mre reliable indica- 
tion of the merits of a cow than a short seven-day 








Made in 16 de- 
grees of hard- 
ness graduating 
from 6B, softest, | 
to 8 H, hardest, 
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test. This latter is also regarded with disfavor by 
most dairymen because of the opportunity it gives for 
padded records. By special treatment a cow may be pre- 
pared for such a short-time test, fattened up for weeks 
in aivance, and then taxed to her limit for one week, 
the fat accumulated in her body being drawn off at the 
pail. This not only gives an entirely false estimate of 
her true capacity - she could not keep up the pace for 
much more than a week - but it is very apt to injure 
the cowpermanently both as a milker and as a breeder. 

To eliminate the parasite, the unproductive cow, may 
be the first step towards improving the situation. But 
destructive measures alone will not avail. In fact, if 
an uncompromising policy of extermination were carried 
out, this would entail extremely serious hardships, 
amounting to catastrophe, for the consuming public. The 
producer, indeed would be doubly the gainer. For not 
only would his cost of production be lowered, but at 
the same time the sudden diminution in supply of milk 
would temporarily send up the price. For the "boarders; 
though they produce at a loss, after all do produce. It 
is therefore really a fortunate thing that through the 
operation of natural laws of inertia the extermination 
of boarder cows necessarily will be a gradual process. 

Given sufficient time, and the realization of the cir- 
cumstances set forth above, the demand for milk mst 
automatically lead to the gradual replacement of dis- 
carded boarders by better producers. But we cannot fold 
our hands and wait for this to come about by the opera- 
tion of chance. More important even than the destruc- 
tive measures for ridding the herd of parasites is a 
constructive policy toward the establishment and spread 
of better stock. 

It is simply impossible to overstate the importance to 
the dairy farmer of securing good stock, This, if it 
needs any proof, has been shown again and again by ex- 
perience and experiment. In one series of tests six or- 
dinary dairy herds, in which no efforts had been made 
to improve the breed, gave an annual output of 175 
pounds of butter fat per cow. In the same locality six 
other herds in which pure-bred sires had been used, ay- 
eraged 265 pounds of butter fat per year per cow. The 
cows in the common herds averaged $3.40 profit per year; 
those in the improved herds, $24.80 per year. 

Iowa State College demonstrated that by crossing com 
mon cows with pure-bred sires an increase of 71 per 
cent in milk production could be secured. Examination 
of records of official tests bring out the same facts 
in another way. Thus, during the month of October,1918, 
for example, no less than 15.4 per cent - nearly one- 
sixth - of all the Jersey cows in this country which 
geve over fifty pounds of butter fat in that month,were 
descendants of one bull on the Island of Jersey, the 
famous Noble of Oaklands. 

A plan for improvement, in order to be practicable, 
must fall within the scope of the farmer's financial 
resources. He cannot afford simply to sell out his poor 
Stock and replace it by high-priced pure-bred animals. 


(Continued on page 524) 








Pencil Reproduction of Van Dyke's 

Painting, ‘‘ The Mysterious Marriage 

of St. Catherine.’’ Drawn with 
Van Dyke Pencils 


4 BERHARD FABER Pencils are like 


Van Dyke’s paintings. Conspicuous 
quality gives them enduring fame. Since 
1849 Eberhard Faber Pencils have helped 
build industrial America, growing in useful- 
ness with the nation—making new friends 


and keeping old ones. Into Eberhard Faber 
Pencils are wrought such care and integrity 
that they are accepted as the standard of 
pencil craft. 


VAN DYKE 


DRAWING PENCIL 


is the product of seventy years of pencil 
knowledge. Its uniform quality makes 
it the choice of artists, architects and 
draughtsmen. The very characteristics that 
commend Van Dyke Drawing Pencils to 
artists, make them entirely dependable and 
unbeatable for business use; HB grade pre- 
ferred. Van Dyke Drawing Pencils are good 
to the last half inch. Ask for them at your 
dealers or write us on your business stationery 
stating grade desired, and we will send you 
a sample. Address us at 87 Greenpoint 
Avenue, Brooklyn, New York. 


EBERHARD FABER 


Oldest Pencil Factory in America 


Factories— Brooklyn, N. Y., and Newark, N. J. 


Offices— New York, Chicago, Boston, San Francisco 
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THE STAMPED PRICE IS NEVER CHANGED, THIS PROTECTS THE WEARERS AGAINST 
UNREASONABLE PROFITS AND nas SED THN MILLIONS OF DOLLARS ON THEIR FOOTWEAR 
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$520 $600 $700 $200 $9.00 & 370° 
You can save money by wear- 
ing W.L. Douglas shoes,the best 
known shoes inthe world. Sold 
by 106W.L.Douglasownstores 
and over 9000 shoe dealers. 
W. L. Douglas name and the 
retail price stamped on the bot- 
tom guarantees the best shoes 


in style,comfort and service that 
can be produced for the price. 


The siemned price is W. L. Douglas personal 
guarantee that the shoes are always worth the 
price paid forthem. The prices are the same 
everywhere -— they cost no morein San Fran- 
cisco than they do in New York. 


W. L. Douglas shoes are sold through our own 
stores direct to the wearer at one profit. All 
rniddlemen’s and manufacturing profits are eliminated. By 
this method of marketing our shoes, W. L. Douglas gives the 
wearer shoes at the lowest pease cost. 


W. L. Douglas $7.00 and $8.00 shoes are absolutely the best 
shoe vaiues for the money in this country. They aretheleaders 
everywhere. W. L. Douglas $9.00 and $10.00 shoes are 
made throughout of the finest leather the market affords, 
with a style endorsed by the leaders of America’s fashion 
centers; they combine quality, style and comfort equal to 
other makes selling at higher prices. 


W.L.Douglas shoes are made by the highest paid, skilled shoe- 
makers, under the direction and supervision of experienced 
men, all working with an honest determination to make the 
best shoes for the price that money can buy. 


CAUTION.—Insist upon having W. L. Douglas shoes 
with his name and price stamped on the bottom, 





If W 1, Douglas «hoes cannot be obtained in 

our vicinity, order direct from factory by mail, w.L. DOUGEAr ‘SHOE co 
Ba cel Post charges prepaid. Write for Dus pacowten mas ——, 
trated Catalog sh« ow to order by mail. 


wing 


WNL AE A dE A es 





The Design and Construction of Induction Coils 


By A. FREDERICK COLLINS 
6\%x0% inches. Cloth. 272 pages. 159 illustrations. $3.50; by mail, $3.65 
This work tives in minute details full practical directions for making eight 
different sizes of coils varying from a onal one giving a -inch spark to a large 
one giving 12-inch sparks. The dimensions of each and every part are given 
{ the descriptions are written in language easily comprehended. 


Scientific American Publishing Co. 


Woelworth Building New York City 




















\ i Sloale Heaviest Loads 


is money with a motor truck. Safeguard against 
Trucking. Made -of famous 


Time 





delays, with PoweRsTEBL 









Yellow Strand Wire Rope, it’s absolutely dependable. 
Attaches instantly, securely. Retails, east of Rockies, at 
$11.30 with plain hooks; $12.75 with Snaffle Hooks. 
Bastine AuTow ing, is a smaller edition, for use 
passenger cars. Has patented Snaffle Hooks. At 
dealers, $5.80 cast of Rockies. 





PowerRsTeEL AUTOWLOCK, a safeguard 
against stealing of car or spare tire, has 
strong lock that can’t be picked. At 
$2.35 east of Rockies. 
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Broperick & Bascom Rope Company 
SAINT LOUIS NEW YORK 
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THE HIGH PRICE OF MILK 
(Continued from page 523.) 

Wherever possible, however, he should secure a pure- 
bred herd sire. If he can also buy one or two pure-bred 
cows, so mich the better. A simple computation shows 
that, from a nucleus of one pure-bred sires, and two 
pure-bred cows, it is possible, in six years, to raise 
a herd of forty head. This is assuming the most favor- 
able condition, that no deaths occur, and that the bull 
calves are sold and pure-bred heifer calves are pur- 
chased out of the proceeds. 

If only the price of a bull can be found, then mich 
may still be accomplished by raising on the farm the 
calves of those cows which the test records or the far- 
mer‘'s own observations have shown to be the best in the 
herd. It is worth the while to do this even at a tempo- 
rary sacrifice, as in the case of a certain farmer who 
applied to one of our leading breeders for a bull calf, 
but found the price beyond his reach. He finally ad- 
justed matters by selling two of his cows in order to 
purchase the pure-bred bull calf. 

Even if the farmer is quite unable to find the price 
of a pure-bred full calf he still can help himself by 
taking advantage of one of the cooperative bull assoc- 


iations that have been formed and through which the 





service of a bull can be secured for a moderate fee. In 
certain instances some of our foremost cattle breeders 
have very generously made a loan of one of their bulls 
free of charge to such associations. The fact deserves 
appreciative mention as an act of national service. 

Without a good foundation of serviceable stock nothing 
can be accomplished. But even the best stock can pro- 
duce to its full capacity only under proper care and 
management. Modern dairy farming is a big business pro- 
position. It involves problems of crop raising, pur- 
chasing, storing, housing, manufacturing of milk pro- 
ducts, handling of men; these factors are more or less 
incidental, and group themselves around the central 
problem of breeding, rearing, feeding and management 
of live stock. 

The health of the herd can be held at its top notch 
only by careful attention to many details. If the cows 
are not fed just right, or if they do not receive the 
requisite exercise, even in winter, they are apt to de- 
velop intestinal and other disorders with an immediate 
fall in milk production, and the possible loss of the 
animal. Experience has shown that it is possible, by 
proper care, to preserve a herd absolutely free not on- 
ly from tuberculosis, but even from common colds in se- 
vere winter weather. It may appear to some farmers a 
far-fetched refinement to provide each cow with an in- 
dividual drinking cup, covered to keep out dust; but it 
is by such measures as this that spread of contagious 
diseases is reduced to a minimun. 


.THE GASOLINE LOCOMOTIVE OF THE HIGHWAYS 
(Continued from page 522) 
creases. One such company in Michigan makes its 1, 2 
and 35-ton chassis in short wheel-bases of 100, 110 and 
118 inches on special orders for use with semi-trailers 
and has been making deliveries for six months. 

That the demand for trailers and for tractors to use 
with them is growing rapidly is reflected by the fol- 
lowing statement of a district manager for a light 
truck company: "I am frequently called upon to furnish 
information concerning the adaptability and profitable 
employment of trailers to meet various conditions of 
truck transportation. My work is first and last that 
of placing our trucks in service, yet I realize that 
the trailer proposition is so closely related to truck 
transportation that, in making a true delivery analy- 
sis, to ignore the trailer is to work an injustice to 
efficiency and economy. The trailor has received scant 
consideration by dealers as against its importance." 
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F idle Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduate! to drive, with equal safety. the smallest 
or largest drills within its range a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 
W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street Rockford. Illinois 
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For the Machine 
and Repair Shop 
LOW IN PRICE 


= 18 in, to 24 im, owing 
Straight or Gap Beds 
Send for free catalog giv 
ing prices on entire lie 
South Bend Lathe Works 
421 Madison St., 
south Bend. tnd, 










Run a Lathe 
A 80 pase book 
For 10c Postpaia 
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BRIDGEPORT, CONNECTICUT 


ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
ees. We produce all grades at our world famous 
ELL ASBESTOS MINES in Canada, We also card 
fibres, spin yarns, weave cloths, and make ell sorts of 
Asbestos products. 
For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY 
DEPT. S-1 











AMBLER, PENNA, U. S. A. 
Owners of the world’s largest Asbestos Mines 


NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 





LIGHT AUTOMOBILE STAMPINGS 





£ KONIGSLOW STAMPING & 


TOOL WORKS, CLEVELAND. 0 





EXPRESS SERVICE 


MASON’S NEW PAT. WHIP HOIST 


Comparative cost 40 foot lift: 
By elevator—5 men, 50 bales of wool per hour 
By Mason's Whip—3 men, 90 bales of wool per hour 
One rope hoists, lowers and holds the load 
Manufactured by YOUN * w. pasos & CO., Inc 
rovidence, R, L., U.S.A 





SOLVINE BOILER PRESERVER 


Warranted, without reserve, to remove boiler scale 
peagees pitting and scale formation. k 

“amphiet on request. oney back guarantee. 
SOLVIME MFG. CO. Jersey City, N. J. 
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| PLOWING DEEPER AND DEEPER 
| (Continued from page 516) 


One method is to sub-soil 
to depth ranging from 18 to 
24 inches with an exclusive 
sub-soiler, and then plow 
the surface to lesser depth | 
with the common mold-board | 
plow. 

The second method consists 
in using the conbination 
sub-soil plow, an implement 
,of California invention and 
manufacture. This is a 
strongly constructed tool 
with from one to five sets 
of points. It has a series 
of sub-soil points reaching 
to a depth of 24-30 inches, 
with a series of ordinary 
| plow points set to depths 
| from 10 to o2 inchese Thus 

the sub-soiling and surface 
| tarrowing are performed at | 
|one and the same time. A 75| 
| horse-power tractor can ea- 

sily negotiate a five-stan- 
| dard sub-soiler. 
| These sub-soil plows are 
| being largely employed on 
| the sugar-beet lands of the 
| Pacific coast, and on the 
tobacco plantations of the 
eastern states. 

The efficiency of this 
arrangement may be readily 
seen when it is taken into 
consideration that, in the 
first place, it aids better 
tilth and in the second it 








provides means by which air| 
| and moisture may both pene-| 
| trate to increased depths, | 
thus gratifying the natural| 
capacity of the soil, and | 
also permitting a deeper 
rootage of crops. 

The conquest of the ifrri- 
gation sole is another im- 
portant matter. In 1910 
the irrigated farm acreage 
in California amounted to 
2,664,104 acres; thus may 
be seen at a glance the in-| 
portance of breaking up the 
irrigation sole, which al- 
ways forms by the constant 
artificial application of 
water to the surface. 

Irrigation necessarily 
carries with it a constant 
need of under drainage by a 
process of seepage. If this 
is stopped by the irriga- 
tion sole, the land becomes 
soggy and finally alkaline. 
The application of the sub 
soil plow obviates this dif 
ficulty by opening the sub- 
strata of the soil to full 
reception and proper reten- 
| tion of the whole rainfall. 





Put Your Product on a Par 
With Simonds Saws 


There is no higher standard. Simonds Steel has made Simonds 
Saws famous the world over wherever metal and wood are worked. 


Put Simonds quality into your product. 


This flawless, faultless steel is now available to manufacturers requir- 
ing flat steel plates. 
rigidly tested as is the alloyed metal used in Simonds Saws and is 
guaranteed to be the Simonds Standard. 


Every piece of steel sold by Simonds is as 


This same steel will be furnished, hardened, tempered and ground to 
You will find this Special 
Our five factories and 


your specifications by Simonds experts. 
Simonds Service of exceptional value. 


branches are at your service. Inquiries are invited. 


Simonds Manufacturing Co. 
**The Saw Makers”’ Established 1832 
Fitchburg, Mass. 


Chicago, Ill. New Orleans, La. 
Lockport, N.Y. London, England 
New York City Montreal, Que. 


Memphis, Tenn. San Francisco, Cal. 
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Seattle, Wash. 
Vancouver, B. C. 
St. John, N. B. 
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Own a machine of your own. Cash or easy 
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Write for Circular. 
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by men who know machinists’ needs 






ity and convenience are as much a 
part of every Starrett Tool as their 
worldwide reputation for accuracy. 


A copy of Catalogue No. 2! “*B”” illustrating and 
describing 2100 different kinds and sizes of 
tools will be sent you on request 
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T he W orld’s Greatest T ool- 


makers 
Manufacturers of Hack 
Saws ( ‘nexcelled 










975 









ARE YOU GOING 


AFTER 


FOREIGN TRADE 


If s0,are you sure that 
your invention & trade- 
marks actually belong to 
you in foreign mrkets? 
Unless you avail your - 
self of the right to ac- 
quire foreign patents & 
trade-mark registrations 
youmay findthat another 
has preceded you and has 
actually appropriated 
your inventions and trade- 
marks and obtained legal 
ownership thereof ,whe :*e- 
by he canbaryam goods 
from foreign markets. 
Such a proceedingis per= 
| missable under the laws 
of many foreign com 
tries. 
Many have lost their mar- 
kets in certain foreign 
countries by owrlodcing 
this fact. 
Many of our clients are 
prepared to extend bus- 
iness by seeking patent 
and trade-mark protec- 
| tion in foreign coun- 
tries. 
| We should be glad to 
| have you avail yoursel 
have you avail yourself 
of our services. 
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Prevents Those | 
Big Drops 


When you roll up to one 
of the jumping off places 1t’s 
comforting to know you 
have Garco Asbestos Brake Lin- 
ing on your brake drums. 

The tough, enduring structure 
of Garco—specially selected as- 
bestos; strong, fine wire; gripping 
friction compound — gives to your 
brakes a dependability that puts 
| confidence in your driving. 


There's a Garco Dealer near you. 


| General Asbestos & Rubber Co. 
Charleston, S. C. 
CHICAGO 


NEW YORK PITTSBURGH 
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| BRAKE LINING 


| BESSEMER 
OIL ENGINES 
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20-Mule Team Borax and 


Bessemer Horse Power 
ESSEMER Oil ines were the final selec- 
) tion of the Pacific Borax Company in 
their <Aieage Bowes Plant, shown above. Y 
Qperating on ony of the cheaper fuel oils, exception - 
ally low mm operating cost, ever 




















15 t0 180 H.P. Write for descriptive literature. 


THE BESSEMER GAS ENGINE CO. | 
14%. York St., Grove City, Pa. 























| very severe driving or braking torque reaction. 
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WHAT THE WAR TAUGHT US ABOUT MOTOR TRUCKS 
(Continued from page 520) 


the anti-friction type that will not need continuons 
lubricatione The fan belt should be amply large and 
the tension maintained automatically; or at least there 
should be provided a substanatil and simple adjustment 
that is easily reached. 

Magneto ignition demonstrated its reliability and ef. 
ficiency in a way that could not be questioned, and in 
the writer's opinion it is ideal for trucks because of 
its simplicity and its independence of other current 
producerse. The carburetors used were of all types; and 
as is true of all mechanisms, the simplest, non-adhust- 
able types gave the least trouble. 

Ofthe many forms of clutches, the three-plate and dry- 
plate multiple-disk gave best results and stood more a- 
buse than eitner the leather-faced cone or the multiple 
disk in oil. Both sliding-gear sets and individual 
clutch coistant-mesh gear-boxes were employed and while 
the preference is for the latterwhen trucks are to be 


|operated by inexperienced and inexpert personnel, the 


sliding-gear form survived in a remarkab%e manner the 


abuse to which it was subjected. 


Considering final-drive systems, those using enclosed 


| driving-gears were the best because the protection af- 
|forded by the gear housings kept out the mud and kept 
| in the oil. 
_@s where trouble was experienced that came under the 

|author's observation, it was due to insufficient lubri. 


Worm-drive axles did good work and in cas. 


cation or poor adjustment in repairing, rather than to 
faulty designe The Hotchkiss drive gave some trowle 
because the badly overloaded springs often broke under 
The 
use of radius rods is certainly to be recommended on 
all heavy-duty trucks. 

The point about the class B truck that impressed it- 
self most forcibly on the writer's mind was the auto- 
matic oiling of various chassis parts such as spring 
shackles and hangers, brake-control linkage bearings, 
universal joints, steering-knuckle bolts, and other 
parts, by magazines which supplied the oil to the bear. 
ing points by wickse These magazines could be filled 
with fluid oil and a filling once a month was all that 
was needed. The cast spring-brackets were cored ont 
and held a good quantity of oile In cold weather, the 
oil was thinned with kerosene and fed to the bearings 
through wicks without much difficulty. The kerosene 
cuts rust and carries enough oil with it to insure ade 
quate lubrication of points usually neglected. Trucks 
equipped with the magazine oil-feed were always better 
lubricated than those using grease cups, which were 
too easily lost, and besides, the grease passages were 
found to fill with md. J+ would seem that this is a 
feature which all motor truck makers could incorporate 
in their chassis construction, since the author's ex- 
perience would indicate that it is entirely practical 
in industrial as well as military applications. 

Air Service trucks equipped with large pneumatic tires 


| were used advatnageously in bringing down supplies from 
_the base depot to the aviation school where the writer 


was stationed for a time; and their worth in handling 
fragile materials at good speeds was amply demonstrated 
Spare wing frames or fuselages moved on solid-tired 
trucks were usually thrown enough out of true to call 
for realigning agter a 200-mile road trip; but they 
were received in very good condition after covering 
the same distance on trucks and trailers equipped with 
air-filled tires; besides this the trip was made at a 
higher speed. Another feature that can be recommended 


| from actual experience is removable metal disk wheels 


for light trucks and cast-steel disk or spoked wheels 
on heavier vehicles. 
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it is!” 


PRINCE ALBERT certainly will put frolic into that pet 

pipe of yours! Why, to listen toa P. A. talk is enough to 
get you wading deep for a tidy red tin, but to pack that joy’us 
old jimmy brimful or, roll a makin’s cigarette and hit ‘er up a 
notch or two is just going right over the top with your eyes 
wide open! 


Man, man! What P. A. will do for your taste and tongue 
you sure ought to know! Like the gentleman from Sparrow’s 
Point you'll call P. A. a good egg! You'll smoke a pipe full 
and talk a bucket full—Prince Albert is such a great, big bunch 
of smokesunshine | 


Yor ‘ll put the spurs to every puff of Prince Albert to tempt it 
to burn your tongue! And, then you'll catch the P. A. cue that 
it can’t bite or parch; that Prince Albert’s exclusive patented 
process frees it from bite and parch! And makes the sky the 
smoke limit! 


Now, talk tricks! Chum it with Prince Albert in your party 
parlor or in the back bushes; give it high pressure for flavor 
and fragrance! Put P. A. through your little old taste- 
test-mill—and—just let that q-u-a-l-i-t-y percolate into your 
smokesystem |! 


You’ll say it is, too! 









Copyright 1919 by 
R. J. Reynolds Tobacco Co. 


RINGE 
ALBERT 


the national joy smoke 


UST how soon you'll get ander P. A.-way depends how fest you 

can beat it to the nearest place that sells tobacco. There, they'li 
hand you the toppy red bag, the tidy red tin; the handsome pound 
or half pound tin humidors-—-or—that clever pound crystal glass 
humidor with sponge moistener top that keeps Prince “Albert in 
such perfect condition, as fits your fangy! 


R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 
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Experience | 





The world knows no short-cut to great accomplishment— it 
comes only as the fruit of pains-taking effort—of experience. | 


The pilot who guides his ship safely past the dangerous 
shoals has sailed those waters before. 





The manufacturers who build a successful motor truck 
have learned from cold, hard experience—have solved prob- 


The illustration above shows the frst Federal iem after problem—ironed out mechanical and merchandising 
ever made. Sold in 1910 and delivered persona 4 : 
by Mr. M. L. Pulcher, President of the Federal tangles—and built better each succeeding year because they 
Motor Truck Company. This truck is still in daily . 
service after nearly ten yeare of continuous usage knew from experience. 
. > . . ‘ J 
xday, Federals are used in every conceivable Experience of this sort cannot be bought in any market of 
ne of tusiness in all the principal nations an . = ps 
countries throughout the world the world. It is priceless. It can never belong to beginners 
> . . 


It ie one of the most interesting and gratifying or transients—it is never known by stock schemers or the 
facts in Fed Ik c hat 62% o C ale 
have be en mae tyes owners = well pon insincere. 
fied with their first purchase that nothing but 


“Another Federal” will do Experience has built the Federal motor truck as it stands 

iin iin ened iaaniien thn hia teens | today—without a peer in the field of scientific endeavor—a 
eT ie cians ob nied ee ae practical, steel-hard freighter carrying its burdens faithfully 
— : e--" and constantly at. low cost. 
My ye ye A oy) The Federal more than ever is making good—even in these 
= Ea DE ne Ye 5 ae exacting times—because its builders have known the ex- 
Vann perience of a decade. 

> . 7 


Federal bas made no false moves in offering a 


modelor type of motor truck which did not stand the | 

acid test of hardest usage in owners’ hands. From Federal Motor Truck Company 
Model “A"’ down to the present line, every truck ‘ : 

has represented an increasingly successful series Detroit, Michigan 


of mechanical and manufacturing achievements. 
. * . 

The Federal war record is one of which every 
Federal officer and employe may be justly proud. 
On the border and on the fighting front in Europe 

inder every conceivable form of use and abuse— 
Federal trucks typified in unfailing service the 
100% loyalty and production efficiency at the 
factory “back home in the States.” 
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The Federal today 

; fs the fruit of ten 

| years’ study and ef- 

tort—the experience 

of a decade of truck 
manufacture 


QYySIoUs 


RS One to Five Ton Capacities 
































